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CHAPTER I 
INTRODUCTION 
1. Statement of Problem 
Problem.-- This study has been undertaken for the 
purpose of constructing and evaluating a measure of some 
of t~ose skills and abilities which are necessary for 
academic success at the collegiate level. The systematic 
approach to the problem is focused·upon a task analysis of 
some of the major activities required of the college student. 
2. Justification 
Selective admission and local expediency.-- As a state 
university, the University of New Hampshire has a moral, if 
not legal, responsibility to provide an opportunity for 
higher education to the young people of the state--better 
than 30 percent of its operating funds are derived from state 
sources. 
Although the University practices selective admission 
based upon class standing and prescribed course units, many 
high school graduates who do not meet these standards seek 
admission. Currently, failure rate among non-certified 
students, who have been admitted on a basis ot.her than class 
standing, averages approximately 50 percent. The failure rate 
among all freshmen at the University averages approximately 
20 percent. 
...]. ... 
!f~o·sl;on tln:fvers·r~ 
1 
r.$ohool of Educ;3.t~CJiif 
tibx-arY.. 
2 
The major administrative officers of the University 
have announced publicly that there will be a general 
tightening of admissions standards, as one way of meeting 
impending enrollment and budgetary problems. Tests may well 
play a· part in the implementation of this policy--if it can 
be shown that they facilitate the process of predicting 
academic survival. y 
F. s. Freeman, in evaluating the problem of the 
prediction of academic survival, stated that " •••• mental 
tests are inadequate as selective instruments at the college 
level, just as any other single criterion 1s inadequate, yet 
they have their contribution to make •••• " Writing' at a later 
date, Henry Borow stated that, in his opinion, any supplemen-
tary techniques which could improve prediction of academic y 
survival would seem justified. 
From a less parochial point of view, the marked increase 
in applications for admission to colleges throughout the 
country has already forced some institutions, which have 
hitherto practiced unrestricted admission, to adopt selective 
devices and procedures. Those already practicing selective 
admission probably will be forced to become more stringent 
in policy. Although previous academ;i.c performance has. as yet 
to be displaced as the primary basis for selective criteria, 
y Franks. Freeman, "Predicting Academic Survival,n Journal 
of Educational Research, 1931, 23:113-123. 
2/ Henry Borow, "Current Problems in the Prediction of 
College Performance," Journal of the American Association of 
Collegiate Registrars, 1946, 22:14-26. 
apparently there is still room for additional psychometric 
1/ 
devices.-
Student problems~-- Students, coming to university 
counselors with academic problems, frequently express a 
feeling of incompetence to cope wi~h the lecture method of 
teaching. Others complain of their great difficulty in 
independent study of textbook assignments that are not 
"covered in class" by their professors. 
Wrenn, in studying high and low scholarship students 
of equal measured capacity, found that the low students 
tended to miss important points of lectures, were less 
careful in noting the main points of paragraphs, did less 
overlearning, took longer to warm up, and found it harder 2/ .. 
to work under pressure.- Gerberich also found that low 
scholarship students had a great deal of difficulty in 
. - y . 
attending to lectures. 
"How to study" rated high among students' evaluations 
of their problems. Jameson found that freshman girls felt 
l±l 
that nknowing how to study" was a major problem area. 
Katz and Allport found that improper methods of study was 
1/ F. F. Smith, "Use of Previous Records in Estimatin~ 
College Success,~ Journal of Educational Research, 1945, 
36:167-176. . 
3 
2/ c. G. Wrenn, "Aiding the Fit," Journal of Higher Education, 
1935, 6!357-363.. . 
Y J. R. Gerb.erich, "Five Years of Experience with a Remedial 
Re~ading Course for College Students, 11 Journal of Experimental 
Education, 1934-36, 3-4!36-41. . 
1±1 s. H. Jameson, "Adjustment Problems of Universit-y Girls," 
Journal of Social Psychology, 1941, 14:129-144. 
one of the ten most important problems among the students 
1/ 
at Syracuse University.- Although McKinney, on the basis 
of his research, placed personal and social problems ahead 
of academic ones, he conceded that the relative ranking of 
' problems could be due largely to the particular approach of y 
the study involved. 
4 
If the findings of these writers were any indication of 
the extensive need of students for objective evaluations of 
study skills, then justification for the development of a 
test based on study skills appeared to exist on evaluative 
as well as on predictive grounds. 
· 3. Scope 
Study population.-- This study .involved only those 
students who entered the University of New Hampshire in the 
fall of 1951 and who graduated in June of 1955. Included 
in the official records were 808 individuals who were 
classified as "freshmen." 
Table 1 indicates the m~ny variations Which limited the 
final population of the study sample to 685 cases. All of 
these cases acquired an academic record at the University and 
were, therefore, included within the scope of this study. 
The scope of the study was limited to the eight semesters 
during which the class retained its identity as an administra-
tive unit. By June of 1955, 26L~ members of the group (39 per-
1/ D. Katz and F. Allport, Students' Attitudes, The Craftsman 
Press, Syracuse, N. Y., 1931, pp. 109-121. 
2/ Fred McKinney, "Four Years of a College Adjustment Clinic," 
Journal of Consulting Psychology, 1945, 9:203-212. 
Table 1. Study Sample in Relation to the 
Entering Class of 1951 
Variation (1) 
Foreign students •••••••••.•.•• 
Voluntarily withdrew before 
completing Semester I •••••. 
Required to withdraw for 
disciplinary reasons ••••••• 
Failed to take one or more 
tests included in study •••• 
Total excluded •• 
Study sample •••• 
Total class ••••• 
Number of 
Students (2) 
18 
42 
3 
6o 
123 
685 
808 
5 
cent) had been graduated, 220 (32 percent) had been dismissed 
for academic deficieney, and 201 (29 percent) for other 
reasons had failed to be graduated from the university. 
CHAPTER II 
REVIEW OF RELATED RESEARCH 
1. Delineation of Scope 
Scope.-- The problem of predicting academic success, if 
one is to judge from the number of research reports available, 
is both vast in scope and of great importance. As most 
doctoral theses in this area quickly point out, this is 
apparently one of the most. inten~ely studied areas of the 
relationship between psychometric instruments and their 
predictive potential. Travers has implied that ef~orts 
along these lines have enjoyed their fair share of the atten-
tion of editors of journals in the related fields of 
1/ ' 
psychology and education.-
The problem of reviewing the literature rapidly becomes 
one of sel.ecting the most appropriate data that will have a 
~earing on the immediate problem under consideration. As 
Underwood has pointed out, it is indeed difficult to see 
how such things as color-blindness, personal beauty, smoking 
habits, and other minutia, could possibly have any general 
• t d t• ft . y ~por beyon a par ~cular group or a er a part~eular era. 
1/ R. M. w. Travers, "Good Prediction of Scholastic Success,'' 
School and Society, 1949, 70:293-294. 
y E. s. Underwood, The Construction and Validation of a 
Test of Technical Terms in General Education, Unpublished 
doctoral thesis, Boston University School of Education, 1954, 
p. 8. 
...6 .... 
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Therefore, an attempt will be made to give the major 
findings relating to the general problem of prediction of 
academic success at the collegiate level, and to cover 
intensively the findings relating specifically to the 
instruments, problems, and techniques involved in this 
study. This procedure is designed to give the background 
necessary for evaluation of this study, and in its limitation 
of scope, to bring the review within a reasonable range for 
adequate coverage. 
The major instruments used to establish concurrent 
validity in this study are the American Council on Education y 
Psychological Examination, popularly known as and hereafter 
referred to as the ACE, and the Cooperative English Test, 
--y 
C2, Form Y~ (Reading), hereafter referred to as the 
Coop. C2. These tests are, by general classification, among 
the most popular tests currently in use at the college level. 3/ .· 
Wrenn, in reporting on a surve1 by Lange in 1942,- found 
that of 55 accredited colleges surveyed, 100 percent of them 
were using a test of general scholastic aptitude a~ the ACE, 
and that 55 percent were using a reading test such as the 
Coop. C2. The ACE specifical~y, he found, was being used by 
1/ American Council on Education Psycholo ical Examination 
for Colle e Freshmen 1 Edition 
Testing Service, Princeton, N. J. 
g/ Cooperative Achievement Tests, Form Y, Manual, Educational 
Testing Service, Princeton, N. J. 
3/ C. G. Wrenn, Student Personnel Work i'n College, The Ronald 
Press, New York City, N. Y., 1951, pp. 279-281. 
75 percent of the responding institutions. The Cooperative 
English Test was the second most frequently reported test. 
1. General Historical Background 
8 
. Eari7 history.-- As early as 1886, Binet in a letter to 
Charcot, evidenced interest in the matter of characteristics 
, 
that were associated with academic success. j. McKeen 
Cattell, however, probably can be credited With the first 
effort to validate a psychological test by examining its 
2/ 
correlation with achievement a~ the collegiate level.- · 
Following the pattern established by Galton in the 
1860ts, Cattell, in 1890, reported studies of the relation-
ship of strength of grip, two-point discrimination, immediate 
rote memory, and other simple sensory-motor tasks to grades y 
earned by college students. The results were so disappoint-
ing that he soon abandoned his efforts. 
The extensive use of the Army Alpha test during World 
War I began a program of testing in the schools and colleges 
of this country that has been on the increase ever since. 
Kinney recorded in 1932 the following historical sequence of 
the increase, as well as the predictive implication~,of test 
1/ William Jame~, The Principles of Psychology, Henry Holt 
and Co., NewYork, 1890, Vol. 1, p. 6o. 
g/ Frank-S. Freeman, Theory and Practice of Psychological 
Testing, Henry Holt and Co., New York, 1955, p. 97• 
3/ William James, lac. cit. 
y 
research at the college level: 
Table 2. Correlations Between Intelligence 
Test Scores and General Scholar-
ship (Adapted) 
Period (l) 
Up to 1923 ..... 
1924 - 1927 •..• 
1928 - 1931 ..•• 
Number of 
ReTorts 2) 
16.5 
132 
177 
Median r (3) 
-lt.36 
-440 
.J.i-4.5 
9 
Segel, in 1934, essentially corroborated the validity 
2/ 
data furnished by Kinney. His report,- on a wider basis than 
that of_Kinney, cited a median correlation of achievement 
tests with college grades of • .54.5, of mental ability tests 
of .44, and of "specific tests" of .37. Segel also cautioned 
his readers that the reliability of the predictions varied 
greatly from sample to sample, according to the instruments 
used, and according to the locale. 
3/ 
By 1940, Harris's review- indicated a trend away from 
.single test prediction stud~es and toward the use of multiple 
1/ L. B. Kinney, "A Summary of the Literature on the Use of 
Intelligence Tests in Colleges and Universities," University 
of Minnesota Committee on Educational Research, (Mim.eo), 19.32, 
(Cited in Encyclo edia of' Educational Research, w. S. Munroe, 
Editor, The MacM~llan Co., New York, 1 1, p. 848.) 
2/ David S. Segel, Prediction of Success in Colle e, United 
States Office of Education Bulle·tin No. 1 , U. S. Government 
Printing Office, Washington, D. c., 1934. 
3/ Daniel Harris, "Factors Affecting College Grades, A Review 
of the Literature, 1930-37, II Psychological Bulletin, 194·o, 
37:-12.5-166. 
10 
correlation studies, which combined such measures as rank in 
high school class, principal'S ratings, intelligence tests, 
achievement tests, and scholastic aptitude tests. The 
multiple correlations derived demonstrated that prediction 
could be improved by the inclusion of tests of academic 
aptitude and/or intelligence. The multiple correlations 
1/ 
listed by Harris- included either a test of academic aptitude 
or a test of general intelligence as one of the independent 
variables. The correlations thus derived and reported were 
generally above .60 and frequently in the .70's. It was 
Harris's general conclusion that scholastic aptitude or 
ability was the most important aspect of academic success at 
2/ 
the cbllege level.-
Recent history.-- The extensive employment'of tests by 
the military services during World war II gave additional 
impetus to the use of tests for predictive and selective use 
3/ 
at the college level. By 1948, Travers,- in surveying the 
literature concerning the prediction of academic success, was 
able to look back over more than two decades of ever-increasing 
activity. Conceding that the multiple correlations reached by 
1/ Ibid. 
gj Ibid. 
1/ Robert M. w. Travers, "Significant Research on the 
Prediction of' Academic Success," (in 1JV .. T. Donahue, C. H. 
Coombs, and Robert M. w. Travers, (Editors), The Measurement 
of Student Ad·ustment and Achievement, University of Michigan 
Press, Ann Arbor, Michigan, 19 9, pp. 147-190). 
11 
1940 were probably optimal, if not maximal, Travers concluded 
1/ 
that::-
"Subject-matter tests of scholastic aptitude 
have some value in predicting success in coilege 
but they are less valid than high school record 
for this purpose. It is probable that the most· 
satisfactory method for predicting academic success 
in college is to combine a measure of high school 
success with a measure of scholastic aptitude." 
2. The ACE·and Coop. C2 as Predictors 
of Academic Success 
ACE.-- The ACE test was originally published in 1924 
- ?] 
by the American Council on Education. Each fall, until 
1956, a new edition, theoretically comparable to previous 
editions, was issued by one of a sequence of publishers. 
The final editions were published by the Educational Testing 
Service of Princeton, N. J. The ACE was conceived of and 
developed by L. L. and T. G. Thurstone and ~ach succeeding 
edition was nominally under their supervision. 
21 
as indicated in the study reported by Wrenn, the ACE 
became one of the most popular tests over its 31-year history. 
It was the vehicle for vast amounts of research that probed 
its various possibilities for prediction and differentiation .• 
Although since 1955 it has been superceded by another 
instrument, the wealth of data about the ACE will probably 
be abandoned reluctantly. 
1/ R. M. w. Travers, op. cit., p. 176. 
~Henry F. Garrett, Psychological Tests, Methods, and 
Results, Harper and Brothers, Publishers, New York and London, 
1933, p. 41. 
1/ c. G. Wrenn, Student Personnel Work, op. cit., p. 280. 
12 
At various times in its history the ACE has contained 
sections involving problems in sentence completion, artificial 
language, same-opposites vocabulary, both verbal and figure 
analogies, arithmetical reasoning, and number series. The 
items have traditionally been grouped into two parts to 
yield a quantitative, and a linguistic, as well as a gross 
score. 
It is generally conceded that, because of the exceptional 
amount of careful workmanship that went into the construction y 
of the ACE, it is an unusually reliable and valid instrument. 
Since Garrett reported the reliability of the earliest forms 
2/ 
as .95,- subsequent writers apparently have not questioned 
that the reliability has continued at that level. (See 
3/ ~ 
Super,- and Crawford and Burnham ) Concurrent validity has 
been repeatedly tested by comparison with such widely accepted 
tests of capacity as the 1937 Revision of the Stanford Binet 
and the wechsler-Bellevue. These comparisons have yielded 
~ 
correlations ranging from .49 to .69. Traxler found 
correlations of .78 and .82 with the more comparable Otis 
1/ Donald E. Super, Appraising Vocational Fitness, Harper and 
Brothers, New Yo~k, 1949, p. 117. 
2/-Henry F. Garrett, op. cit., P• 41. 
3/ Donald E. Super, loc. cit. 
~ Albert B. Crawford and Paul s. Burnham, Forecasting 
College Achievement, Part I, Yale University Press, New 
Haven, 19~6, pp. 90-101. 
5/ Donald E. Super, loc. cit. 
1/ 
S. A. Higher Form.-
I ' 
Gerberich, using an early edition of the ACE as part 
2/ 
of a statewide testing program,- recorded correlations 
between college grades and ACE scores.that ranged from~7 
to .81. Working with the 1947 edition of the ACE at the 
11 University of Wisconsin, Lins found correlations of .416 
with ~irst semester grades of men, .489 with those of women. 
Frederickson and Schrader, in surveying the ~ as a 
l±l predictor of college grades, gave a median reported 
correlation of .47. It follows that, as a predictor of 
college grade point average, the ACE generally yields 
coefficients of correlation in the .40's. 
Numerous other studies have been concerned with the 
relationship between ACE scores and grades earned in 
individual courses. The Thurstones studied the correlations 
between ACE scores and the grades of freshmen at the 
-- 5/ 
University of Chicago. In 1938- they reported correlations 
1/ Arthur E. Traxler, "The Correlation Between Two Tests of 
Academic Aptitude·, n School and Society, 1945, 61:383-384. 
2/ ;r. R •. Gerberich~ "Validation of a State-wide Educational 
Guidance Program for High School Seniors," School and 
Society, 1931, 34:606-610. 
3/ L·. ;r. Lins, "Probability Approach to Forecasting University 
Success with Measured Grades as the Criterion," Educational 
and Psychological Measurement, 1950, 10:388. 
1J! N. Frederickson and w. E. Schrader, "The ACE and High 
School Standing as Predictors of College Success," Educational 
and Psychological Measurement, 1950, 10:261-265. 
5/ T. G. and L. L. Thurstone, and D. c. Adkins, "The 1938 
Psychological Examination," Educational Record, 1939, 
20:263-310. 
14 
of .43 to .47 with grades in biology, .39 to .46 with grade.s 
in physical science, and .46 to .51 with grades in social 
sciences. 
Wallace found correlations of .461 with English grades, y· 
.300 with history grades, and .453 with chemistry grades, 
and, also, a correlation of ,.400 between the ACE and first 
semester grade point averages. Bromley and Carter reported 
a correlation of .24 between ACE scores and grades in y -
mathematics. Portenier found a correlation of .471 with 
3/ 
grades in general psychology.-
Coop. G2.-- ~ile neither as extensively used nor as 
carefully studied as the ACE, the Coop. C2 has been used as 
a predictive instrument in a number of studies. 
T~j Coop. C2 was originally designed, ,according to 
Davis, to give a reliable measure of the mental abilities 
and special skills that students must possess in order to 
understand the materials of required readings. He lists 
among tnese skills the ability (a) to abstract the contextual 
1/ w. L. 'Wallace, "The Prediction of Grades in Specific 
College Courses,n Journal of Educational Research, 1951, 
44:587-597· 
2/ Ann Bromley and Gerald C. Carter, "Predictability of 
Success in Mathematics, 11 Journal of Educational Research, 
1950, 44:148-150. 
1/ Lillian G. Portenier, 11 Predicting Success in Introductory 
Psychology," Educational and Psychological Measurement, 
1948, 8:117-126 • 
.!J! F. B. Davis, "Two New Measures of Reading Ability," 
Journal of Educational Psychology, 1942, 33:364-372. 
15 
meaning~of a word, (b) to follow the organization of a 
paragraph, (c) to identify the main thought of a paragraph, 
(d) to draw correct inferences, (e) to find answer~ to 
questions stated either directly or indirectly, (f) to 
identify the literary devices used to establish mood and 
tone, (g) to determine the writer'~ intent, and finally, 
(h) word knowledge. These, Davis maintained, were incor-
porated into tpe Cooperative Reading Tests, of which the 
Coop. C2 is recent form. 
Reviewing the Coop. C2 in the Third Mental Measurement ]j 
Yearbook, Bear reported the reliability of the total score 
to be better than .90. He also pointed out that the 
correlation of the tes_t with general measures of mental 
capacity was consistently high, ranging between .70 and -.80. 
Correlations with college grades ra~ed from .39 to .73. No 
median was given. 
?:I Wallace recorded the correlation between the Coop. C2, 
course grades, and grade point averages as follows: .489 with 
English grades, .349 with history grades, .394 with chemistry 
3/ 
grades, and .381 with overall grade point average. Votaw-
found correlations of .53 with freshman grade point averages 
1/ Robert M. Bear in o. K. Buros, (editor), Third Mental 
Measurements Yearbook, Rutgers University Press, New Bruns-
wick, N. J., 1949, P• 525. 
Sf w. L. Wallace, loc. cit. 
:JI David F. Votaw, "A Comparison of Test Scores of College 
Freshmen as Instruments of Prediction of Subsequent Scholar-
ship," Journal of Educational Research, 1.946, l.j:0:315-218. 
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and the Coop. C2 and .74 with the ACE. 
y 
Angell noted the 
low correlation of .198 between the Coop. C2 and the grade 
point average of one hundred and twenty-six Boston University 
. 2/ 
freshmen. At Cornell College of Agriculture,- Chahbazi 
found the correlation of the Coop. C2 with first semester 
grades to be .302. Davis, reviewing the correlations 
between grades and the Coope~ative English Tests, of which 
the Coop. C2 is a part, reported a range of .54 to .78 with 
il 
a median of .675. 
After considering the evidence of the relationship 
between read~ng, English, and collegiate success, Harris ~/ 
concluded that a mastery of English and of reading was so 
critical to college success that measures of these skills 
were necessary in any effort to predict academic survival. 5/ . 
Humber - was in essential agreement with Harris. 
1/ George w. Angell, Jr.,. Construction and Evaluation of a 
Measure of Study Abilities, Unpublish~d doctoral thesis, 
Boston University School of Education, 1954, p. 9l. 
2/ Parvis Chahbazi, 11The Prediction of Achievement in a 
College of Agriculture," Educational and Psychological 
Measurement, 1955, 20:484-486. 
3/ Frederick B. Davis, The Cooperative English Tests, 
Cooperative Test Service, New York, 1939. 
~ Daniel Harris, loc. cit. 
5/ 'W. S. Humber, "The Relationship Between Reading Efficiency 
and Academic Success in Selected University Curricula," 
Journal of Educational Psychology, 1944, 20:17-26. 
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3. Work Sample Tests 
Definition.-- In classifying types of tests and in 
describing methods of measurement, writers use several terms 
to differentiate the work sample type of test and test 
technique from other types and methods. 
Hull divided aptitude tests into two basic categories: 
(1) "Miniature tests" which attempt to duplicate the essential 
characteristics of a job or task, and (2) abstract 11 trai t 
teststt which attempt to measure a component of a job or 
1/ 
task.- Garrett used the terms "miniature" and "work sample" 
2/ 
and as~ociated them both with trade tests.- In this context 
Garrett included art, law, music, and medicine, by describing 
11 trade tests 11 for each of these fields. 
Lindquist classified measures as either 11 direct" or 
"indirect.~ He defined a direct measure as one which is 
based on a sample of the natural or criterion series--the 
less the test materials resemble the criterion series, the 
more indirect the measure becomes. Th~ most direct measure-
ment Lindquist called an 11 identical elements" type of test--
the behavior educed by an identical elements type of test 
closely approximates certain elements of t~e criterion series. 
1/ Clark L. Hull, Aptitude Testi~, World Book Co., Yonkers-
on-the-Hudson, N. Y~, 1928, pp. 7-68. 
'g/ .Henry E. Garrett, op. cit., pp. 167-184. 
3/ E. F. Lindquist, Educational Measurement, American Council 
on Education, 1951, Washington, D. C., p. 142. 
He specifically classified the work sample test as an 
identical elements test. 
After his extensive experience in construction of 
tests for purposes of selection in ·the armed forces during 
World War II, Robert Thorndike concluded that the test ]} 
maker has two possible approaches. He may focus his 
r 
attention (a) on th~ job or task or (b) on the individual. 
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The job approach requires the test maker to concentrate on 
the task and on the activity of the individual who would 
accomplish it successfUlly. The individual or trait 
approach is at the opposite end of the continuum. The trait 
approach focuses attention on human traits or behavior 
categories and seeks to identify the relationship between 
these and various job or task performances. 
The areas of common agreement abstracted from the 
writings of Hull, Garrett, Lindquist, and Thorndike indiGated 
that a work sample test has the following characteristics: 
(a) it is designed to predict rather than to evaluate; 
(b) it resembles the criterion it is to predict as closely 
as possible; (c) it is associated with a job or task rather 
than with an individual trait or characteristic. 
y 
Earliest work sample tests.-- Hull credited Munster-
berg with the earliest work sample test, a test for street 
1/ Robert L. Thorndike, Personnel Selection, Test and 
Measurement Techniques, .,John Wiley and Sons, Inc., New 
York, l949, PP• 36-39. 
2/ Clark L. Hull, op. cit., p. 69. 
railway operators. Munsterbergts test required that the 
testee operate levers and pedals similar to those of a 
regular street car. In response to a motion picture or 
problem situations, the future motorman demonstrated his 
reactions to them by operating the simulated controls. 
By 1933, Garrett listed the follow.ing work sample 
1/ 
tests:-
Table 3. Early work Sample Tests (Garrett) 
Test Date, Author(s) 
~lJ ~~J {3} 
Examination in 
Clerical Work •••••••••••••• 1922 L. L. Thurstone 
Stenogauge Test •••••••••••• 1923 E. J". Benge 
Test for Ability F. A. Moss, Herbert 
to Sell .. .................. 1929 Wyle, et. al. 
Typewriting Test ••••••••••• 1923 E. G. Blackstone 
Law Aptitude L. L. Farson, 
Examination .•••••••••••.••• 1925 G. D. Stoddard 
Scholastic Aptitude Test H. F. Hubbard, 
for Medical Schools ••.••••• 1929 F. A. Moss, 
o. B. Hunter 
Each of the tests listed in Table 3 required that the 
19 
examinee perform a task which closely resem~led the criterion 
series that the test was designed to predict. Each test 
involved more than one pattern of activity, each was scored 
1/ Henry F. Garrett, op. cit., pp. 173-175. 
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on more than one criterion, and each derived its total score 
from part scores. 
It_is difficult to find early evidence of the validity, 
in the traditional correlational form, of the tests in 
1/ 
Table 3. For example, Garrett,- to show the validity of 
the Test for Ability to Sell, stated that there was a 
signi~icant difference between the mean score of the twenty-
~ive best salespersons and the mean score of the poorest 
salespersons, in a large department store. As evidence of 
the validity of the Scholastic Aptitud~ Test for Medical 
Schools, he cited the fact that all of the students in the 
upper ten percent of the norm gr~JP had received passing 
grades in medical school. Super- quoted Chesney who had 
indicated that cutting at the lowest decile of the Scholastic 
Aptitude Test for Medical Schools, would " •••• eliminate 
25 percent or the failing students, 15 percent or the 
mediocre students, 7 percent of the fair students, and only 
3 percent,of the good students." 
Recent work.-- World war II military selection programs 
made considerable use of the work sample test technique. In 
some cases work s~~le tests 'proved adequate where trait 
- 11 . 
tests had failed. Super recounted that a test developed 
y Ibid. 
s/ Donald E. Super, op. cit., P• 347. 
2J M. S. Viteles, "The Aircraft Pilot: Five Years of Research, 
_,A, Summary of Outcomes, 11 Psychological Bulletin, 1945, 42:. 
489-526. 
by Thurstone using the factor analysis technique fa~led to 
correlate significantly with a desired criterion, 
ll (rbis = .16). A work sample test that resembled the 
criterion series behavior yielded correlations of .39 and 
.48, although later factor analysis showed that it measured 
essentially the same thing as the original ,factor analysis 
trait test. 
The screening process established by Murray and his 
colleagues ~or the Office of Strategic Services was of a 
2/ 
work sample nature.- Despite the fact that the process of 
work sample testing frequently has been described as time 
consuming and extremely costly, the crucial nature of the 
assignments given to the men who were selected through 
Murray's screening made cost an entirely relative matter. 
21 
In fact, Murray believed that the results proved the technique y 
relatively inexpensive. 
Pertinent research has indicated that so-called "custom 
made" batteries which include work sample tests are still ;i.n 
favor. The Dental Aptitude Test, sponsored by the American 
Dental Association, contains the chalk carving work sample 
that originally appeared in the Iowa Dental Qualifying 
Examination. For the entire battery administered to the 
y Super,. op. cit., pp. 17-18. 
gj H. A. Murray and D. w. McKinnon, "Assessment of' OSS 
Personnel," Journal of Consulting Psychology, 1946, 10:76-80. 
1/ Ibid. 
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students in 13 dental schools, the original Iowa test 
• 
yielded a median correlation of .53 with first year grades. 
The work sample chalk carving test correlated .62 with the 
grades of first year courses in techn~ques, while the trait 
te.st of spatial relations correlated .41 with the same 
11 
criterion. 
Studies of the Eerson and Stoddard Law Aptitude · 
Examination (see Table 3) indicated that the test had 
. y 
considerable predictive validity. Correlation coefficients 
of .54, .34, .42, .46, and .49 were found when comparing the 
grades of first year students, in ~ive different sehools of 
law, with Law Aptitude Examination scores. Adams apparently 
felt that the work sample sections of the original test made 
a major contribution, for he included them in his new ~owa 
21 
Legal Aptitude Examination. 
Criticisms.-- Work sample tests have been criticized 
~n various grounds, some pertinent to the technique in general 
and others more properly restricted to particular tests. 
Hull, for example, noted that "miniature testsn often 
requi:re expensive and cumbersome equipment • .!:!/ This same 
Y H .• R. Douglas and C. M. McCullough, Prediction of Success 
In the School of Dentistry, University of Minnesota, 1942, 
._(9.ueted in D. E. Super, OJ?• cit., p. 340). 
2/ W. M. Adams, "Pre diction of Scholastic Success in Colleges 
of Law, 11 Educational and Psychological Measurement, 1943, 
3:391-395. 
'1J Ibid • 
.!:!/c. L. Hull, op. cit., p. 68. 
y 
observation was made by Thorndike and by Lindquist. 
y 
Lindquist pointed out, however, that although economy and 
efficiency are increased in the more refined test, they are 
frequently achieved at the expense of intrinsic validity, 
for " •••• the only perf'ect measure of the attainment of an 
23 
educational objective would be based on the direct observation 
of the natural behav~or of the individuals involved, or the y 
products of that behavior." 
. 
Thorndike observed that since work sample tests are 
usually designed for specific jobs and are generally global 
in nature,- they often have a limited contribution to make to 
1±1 
prediction equations. The reason for this is that inter-
correlation of work sample tests with other tests is usually 
high. High intercorrelations also tend to reduce the 
effectiveness of a test for differential prediction. 
4. Grades as Criteria 
Reliability of grades.-- The criterion against which 
tests are compared for academic predictive purposes, is, in 
the majority of cases, a course grade or an average of course 
grades. Yet it appears that little attention has been given 
to the reliability of grades. At least this· was the con-
17 R. L. Thorndike, OE· cit., P• 215. 
_g/ E. F. Lindquist, OJ2• cit., p. 149· 
2./ Ibid. 
l±/ R. L. Thorndike, o;e. cit., p. 38. 
y 
elusion reached by Crawford and Burnham. 
As early as 1937, Rogers undertook an extensive study 
of the relationship of the traditional eight semesters' 
2/ . 
grades to each other.- He found that the intercorrelation 
averaged .66 for all possible variations. The highest 
correlation was between the first and second semester 
grades (.80) and the lowest between the first and eighth 
semester grades (.48). He concluded that tne relatively 
low reliability of grades as a criterion imposed a marked 
24 
limitation on predictive studies and, to some degree, accounted 
for the low predictive potent~al of intelligence tests. 
Stone correlated the grade average of the first ten 
semester hours against the total freshman year average and 
. :Y found a correlation of .80. However, since the initial 
ten hours must have been included in the total freshman 
average,.there is a strong possibility that the correlation 
btl 
may be spurious. 
Crawford and Burnham, working with numerically derived 
grade point averages, found the correlation between the 
first and second semester grades to range from .81 to .89 
with a median of .84. A change in grading system from a 
1/ Op. cit., p. 133. 
?} Herbert W. Rogers, "The Reliability of College Grades," 
School and Society, 1937, 45:758-760. 
3/ J"oies B. Stone, "Differential Prediction of Success at 
Bri~ham Young University," Journal of Applied Psychology, 
1954, 38~109-110. 
~/ J. P. Guilford, Psychometric Methods, McGraw-Hill Book 
Co., Inc., New York, 1936, PP• 374-375. 
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numerical to a ~ive letter system resulted in a range o~ 
1/ . 
• 53 to .85 with a median of .73.- They concluded that 
" •••• freshman grades provide at best a moving target ~or the 
aptitude tester, whose battery must still be fired without 
2/ 
benefit of radar. u-
5. The Problem of Academic Failure 
Failure rates.-- According to Logan Wilson, the 
mortality rate of academic failure among college students 
3/ 
has been considerably reduced over the past sixty years.-
He stated that in 2890 only one out of every sixty students 
who entered college finally was graduated; by 1955 one out 
of every eight was graduated. 
Wrenn, in his chapter on "Admi"ssions and Student 
Records," considered that the failure rate, in view of 
available predictive indices, was greater than necessary and 
possibly reflected 
students seemingly 
to support Wrenn's 
on the ethics of the colleges who admitted 
1±1 doomed to failure. Ruth Strang tended 
ry 
contention. According to her informa-
tion, sch~ols that practiced highly selective admissions 
1/ Loc. cit. 
2/ Ibid. 
3/ Logan Wilson, "Will There Be Too Many College Graduates?", 
School and Society, 1955, Bl·:-98. 
~/ c. G. Wrenn, loc. cit. 
5/ Ruth Strang, Personnel Develo ment and Guidance in Colle e 
and Secondary School, Harper and Brothers, N. Y., 193 , 
(quoted in Walters. Munroe, Editor, op. cit-., p. 256.) 
had a mortality rate o~ about 25 percent as compared to 
approximately 50 percent tn those institutions without any 
admission standards or with poor selectivity. 
A survey by the United States O~~ice o~ Education in 
1937 showed that the net mortality (withdrawals less trans~ers 
and returnees who graduated later) in publicly supported y 
colleges was 49 percent and in private colleges, 40 percent. 
A more recent survey o~ the academic mortality in y 
twenty-~ive colleges, by Long and Perry, revealed that 
between 42.4 and 79.5 percent o~ students ~ailed to graduate 
~our years a~ter matriculation. The net mortality (less 
trans~ers and those graduating in ~iva years) ranged ~rom 
26.9 to 62.5 percent. No medians were given. 
Only one report was ~ound which concerned the mortality 
rate o~ students who did not meet normal standards o~ 
11 
admission. Andrew reported that o~ 248 non-high school 
graduates who were admitted to the University o~ Utah, 147 
~ailed and 43 withdrew passing. This was a gross mortality 
o~ 77 percent and a net mortality o~ 59 pe~cent. 
1/ J. H. McNeely, "College Student Mortality," U. S. O~~ice 
of Education Bulletin No. 11, Government Printing Office, 
1937, Washington, D. G. 
2/ 'Louis Long and James D. Perry, "Mortality o~ College 
Students," School and Society, 1953, 77:103-104. 
11 Dean c: Andrew, "A Descriptive Analysis of 248 Non-High 
School Graduate Male Students Admitted to the University o~ 
Utah," Journal of Educational Research, 1954, 47~589-598. 
6. Summary 
Predic.tive findings.-- Early attempts to forecast 
academic success at the collegiate level concentrated on 
prediction with single instruments. Correlations ranged 
\from .oo (Cattell) to medians in the .40 1 s (by 1930). 
By 1940, multiple correlations based on several tests 
and past academic performance were those most frequently 
reported. Correlations in the .60's and .70 1 s were not 
uncommon. Major summarists concluded that multiple 
correlations involving past academic performance, capacity, 
and measures of achievement offered the greatest possibil-
ities for improving prediction of' academic success. -
The ACE Tests.-- The AGE tests, because of' their' 
careful development and construction, became extremely 
popular both as predictors of general average and of' 
specific subject matter achievement, and also as components 
of multiple regression equations.. Used as independent 
predictors, the ACE tests·produced R•s ranging from .17 
through .81 f'or general academic performance as well as for 
specific subject matter performance. As a component of 
muatiple regression equations, the ACE contributed to 
correlations in the .6o•s·and .70's. 
The Cooperative English Tests.-- The Cooperative 
English Tests also have been in wide use. Frequently 
they have been used in multiple correlations and as 
predictors of grades in specific subjects. Correlations 
of The Cooperative English Tests with 
27 
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genePal achievement and with specific subject matter achieve-
ment ranged from .198 to .73. 
Work Sample Tests.-- Work sample ~ests have a history 
almost as long as that of trait tests. Although they yield 
high intercorrelations w.ith trait tests, and thus tend to 
make a minimal contribution to multiple correlations, they 
have been found extremely useful for predictive work in 
specific programs. 
Reliability of grades.-- Somewhat limited attention has 
been given to the reliability of college grades. The reported 
reliabilities range from .45 to .89, depending upon the 
semester time-sequence and the grading system involved. 
Academic mortality.-- Net academic mortality among 
college students, depending upon the college and the 
selection program used, varies considerably. Reports 
indicate that the percentage of net mortality is at least 
25 percent and that the maximum may run as high as 62.5 
percent. 
CHAPTER III 
RESEARCH PROCEDURE 
1. Development of the College Study Skills Test 
General background.-- As stated in Chapter I, one of 
the problems most frequently mentioned by college students 
in counseling interviews, and also in systematic,surveys of 
student problems, was their difficulty in acquiring necessary 
information from textbooks and lecture notes. Although 
basically 11 good readers," students felt that their reading 
habits did not produce the results expected by their college 
professors. Also, they often expressed feelings of frustra-
tion in their attempts to understand lectures. These prob-
lems, of course, were most acute among ~ailing students. 
The administrative officers of the University of New 
Hampshire have signified their intention of placing more 
emphasis on selective admissions. Furthermore, they have 
requested t~at all department chairmen consider carefUlly 
the possibility of increasing the size of class sections. 
These administrative actions intimate that, by necessity, 
the future freshman will find effective study skill even 
more indispensable than did hi~ older brother. 
Rationale.-- As substantiated by a review of the 
literature, there were at least two fun~amental tasks or 
11 jobs'' required of epllege freshmen. These tasks were 
. . 
(a) learning new materials from textbooks and lectures, and 
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(b) giving evidence of having learned successfully by 
passing examinations over these materials. 
"In general, the 'job' approach, in which each test 
is built to the specifications of the particular job 
specialty whieh it is to predict, is likely to yield higher 
1 1/ 
test validity for a specified job."- Collegiate admission 
problems can be classified as problems of personnel selection, 
for the task of the college admissions officer is to select 
those individuals most likely to succeed in college. If 
the major aspects of the "job specialty" of the college 
student could be encompassed by the "job de·scription" given, 
then a work sample test could be built around that description. 
First test.-- After the selection of the basic approach 
of the work sample technique, the next major problem became 
that of selecting materials to be learned by the examinees. 
These materials had to be adapted to meet the·following 
requirement~: (a) they had to be as free as possible from 
the possibility of previous knowledge; (b) they had to be 
comprehensive enough to provide material for at least four 
objective test items; (c) they had to be brief enough to 
allow a variety of selections to be used; (d) they had to 
be acceptable as representative of materials that freshmen 
could be expected to learn. 
Textbooks for the freshman courses in the following 
fields were examined: English, physics, music appreciation, 
1/ Robert L. Thorndike, op. cit., pp. 36-37. 
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government, history, social psychology, general psychology, 
and biology. Three selections that ~itted the test con-
struction criteria were taken ~rom each subject area. These· 
were submitted to members o~ appropriate departments at the 
University o~ New Hampshire to be judged ~or acceptability 
as typical ~reshman materials, and ~or probability o~ ~reedom 
~rom previous knowledge. The selection that was acceptable 
to the majority o~ judges in each department was included in 
the test study materials. Two paragraphs ~rom the social 
psychology text were chosen as typical o~ two di~~erent 
~ields: social psychology was represented by a selection o,n 
~olkways and taboos; general psychology was represented by 
a selection on compensatory devices. 
Since New Hampshire high schools o~~ered both French 
and Spanish, but no high school in the state o~~ered 
Italian or German, the latter languages were selected to 
represent the ~oreign language ~ield. The absence in the 
state o~ any appreciable minority group to which either o£ 
these languages was native was also considered. Pro~essor 
Ernest Bouley was kind enough to construct an element'ary 
lesson in the ~ormation o~ the plural o~ nouns and a 
simple vocabulary list in French and German. 
The next major problem was to allocate the selected 
materials according to the method o~ presentation. Two 
~actors chie~ly determ~ned the ~inal decision: (a) one 
science had to be included in each type o~ presentation, 
and (b) some o~ the materials had to be adaptable to the 
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lecture method. Allocated to the reading section (Part I) 
were selections from the areas of physics, music appreciation, 
government, foreign languages, and English. The lecture 
materials (Part II) were from the areas of social psychology, 
biology, general psychology, and history. 
In order that the ef~ects of retroactive inhibition 
would be minimized, the selections were so arranged that 
similar materials were separated f~om each other. The 
sequence of presentation ~or Part I, (reading), was 
(a) music appreciation, (b) physics, (c) government, 
(d) foreign languages, and (e) English. For Part II, 
(lecture), the order of presentation was .(a) general 
psychology, (b) history, (c) biology, and (d) social 
psychology. The materials for Part I were.mimeographed 
and those for Part II were typed, since they were to be 
read by the examiner. These materials a~e presented in 
AppendiX A. 
The next step was the construction of objective test 
items covering each of the areas. Items were designed to 
require the examinee to demonstrate (a) comprehension 
through application, (b) memory for important facts and 
relationships, and (c) identification of trends, themes, 
and patterns. 
First testing.-- In the fall of 1950, the trial form 
was administered to approximately 250 students. Since the 
purposes of the initial testing were {a) to determine the 
general feasibility of the technique, (b) to establish-time 
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limits, and (c) to provide a basis for the development of 
the testing materials, no attempt was made to control the 
nature of the sample other than to ensure that students from 
all colleges were included. 
From the experience of 1950, the following was deter-
mined: (a) for Part I (textbook study), 98 percent of the 
students had. studied the materials to their own.satisfaction 
within 30 minutes; (b) no students felt that a rate of 120 
words per ~inute interfered with their comprehension or 
ability to take notes on the materials of Part II (lecture); 
(c) 15 minutes was adequate time to enable 98 percent of the 
students to study what notes, if any, they had taken from the 
Part II lectures; ~nd {d) the. test items in both Parts I and 
IT needed careful editing and revision. 
Final form.-- During the summer of 1951, because his 
major advisor, Dr. Willirun G. Kvaraceus, was then abroad, 
the writer consulted with the second.member of his committee, 
Dr. James F. Baker, who made major suggestions for the 
improvement of the items of both parts of the test. After 
this conference, Part I, the Textbook Study Examination, 
and Part II, the Lecture Study Examination, were developed 
as they appear in Appendix B. Table 4 presents the 
different areas of the total test and a description of the 
number and type of items drawn from each area. 
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Table 4. Items of the College Study Skills Test Classified 
According to Subject-matter Area and Type of Item 
Identification Memory for 
Subject- of Trends and Application Facts and 
matter Area Patterns of Princi;ele Relations 
(1) ~2) {3} (~J 
Biology ••••••• X X 4 
English ••••••• 3 X 6 For. Lang ••••• " 8 X 
Gen. Psych •••• X 5 X 
Government •••• X 3 2 
History ••••••• 1 X 4 
Music ,App ••••• 3 X 2 
Physics X 3 1 
Soc. Psych •••• 1 2 3 
Total •••••• 8 21 25 
2. Administration of the Test 
Population tested.-- Each fall, during an orientation 
Week period, all students entering the University of New 
Hampshire are required to take a battery of tests. The 
College Study Skills Test, (hereafter referred to as the 
CST), as an experimental test, was included in this battery 
in the Fall of 1951. The factors that limited the ~inal 
population of this study to a total of 685 cases have already 
been shown in Table 1. Of these 685 freshmen, 75 percent 
(513) were registered in the College of Liberal Arts, 13.5 
percent (93) were registered in the College of Technology, 
and 11.5 percent (79) were registered in the College of 
Agriculture. 
Administration of the CST.-- A lecture c~assroom, with 
a seating capacity of 190 students, was used for the admin-
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istration of both parts of the CST. Part I. was administered 
in accordance with the directions printed on the cover sheets 
of the study materials and of the examination. The lecture 
materials for Part II were read to the students, and the 
examination was administered according to the instructions 
printed on its cov~r. Yellow paper, for easy identification, 
was issued to ·each student prior to the distribution of the 
study materials of Part I and prior to the lecture presen-
tation of Part II. Although encouraged to take noteg, 
students were told that it was not a requirement. 
Part I (reading).-- After a period of 30 minutes, study 
materials and the sheet of yellow paper were collected from 
each student. The group was given a five minute rest period 
during which they could circulate and communicate freely. 
Along with IBM pencils and standard IBM answe~ sheets 
(Form 10-00 A-445), a Textbook Study Examination was 
distributed to each student. The instructions on the 
booklet cover were read alo~d by the examiner. The students 
proceeded to work on t~e examination for the allotted 30 
minutes; no student failed to complete the examination within 
that time. Because of a problem of scheduling, two days were 
required to administer Part I to all students. 
Part II.-- Groups were scheduled to take Part II in 
a reverse order from which they had taken Part I, so that 
benefits accrued to any group through communication would 
be evenly distributed. The lecture materials in Appendfxh B 
were read, in lecture style, at the rate of approximately 
120 words per minute. At the end of each section, students 
were given the opportunity to ask for the repetition of any 
word or phrase that ndght have been misunderstood or not 
heard clearly, and in event of such a question, the ex~iner 
wrote his answer on the blackboard. No other questions were 
permit:IJ.e.O. Alth9ugh a three minute break between eaeh 
presentation had been allocated, only two minutes were 
needed to answer the questions which arose. Students were 
not allowed to communicate with each other during this 
period. 
After the final selection had been presented, the 
students were given 15 minutes either to study their notes 
,.. 
or to reflect upon the material. It appeared that a 
majority were actively studying their notes. At the end of 
the 15 minute study period, the note papers were collected 
from each student, and as in Part I, the group was given a 
five minute break. The procedure after the rest period was 
identical to that of Part I, with the exception that only a 
20 minute period was allowed for the completion of the test. 
Again, no student failed to complete the ex~ination in the 
time allowed, so that as was intended, power conditions 
prevailed throughout the entire test. 
3. Treatment of Data 
Scoring the tests.-- The IBM answer sheets were hand 
checked for adequate marking and then machine scored according 
y 
to the formula: 
Score = number right - number wrong 
number of choices - 1 
~he scoring formula for both Parts I and II thus became: 
Score = rights - wrongs 
3 
37 
Although, as Traxler pointed out, the use of a scoring 
2/ 
formula which corrects for guessing tends to over correct,-
the fact that most students responded to all items (97 per-
cent was the minimum percentage of response to any item on 
either Part I or Part II), warranted the' use of the formula. 
Parts I and II were scored separately. A total score was 
derived by summing the scores obtained on both Parts I and II. 
Validating the test.-- The_American Psychological 
Association in its Psychological Bulletin, "Technical 
Recommendations for Psychological Tests and Diagnostic 
3/ 
Techniques," recognized four types of validity:- (a) content 
validity which is shown by demonstrating how well the test 
samples the class of situations about which conclusions are 
to be drawn, (b) predictive validity which is demonstrated 
by correlating test scores with subsequent measures of 
y Arthur ·E. Traxler, "Administering and Scoring the Object~ve 
Test," in E. F. Lindquist, Editor, Educational Measurement, 
op. cit., p. 358. 
2/ Ibid., pp. 347-51. 
1/ American Psychological Association, "Technical Recom-
mendations for Psychological Tests and Diagnostic Techniques," 
Supplement to the Psychological Bulletin, American Psycholog~ 
ical Association, Inc., 'liJashington, D. G., 1954, p. 13. 
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success, (c) concurrent validity to be shown by correlation 
with concurrent measures of status or performance, and 
(d) construct validity which is " •••• ordinarily studied when 
the tester has no definite criterion measure of the quality 
with which he is concerned and must use indirect measures to 
1/ 
validate the theory. n-
Since academic performance and survival constituted a 
ndefinitive criterion," construct validity was considered to 
be of no concern and the problem of validating the CST 
became one of establishing content, concurrent, and 
predictive validity. 
Content validity.-- At best, content validity can be 
demonstrated only by indicating that the test is reasonabiy 
representative of what it purports to measure. Table 4 is 
offered as partial evid~nce of content validity. 
In the Fall of 1953, an attempt was made to gather 
additional evidence o~ content validity. 
One hundred freshmen volunteered to ta'k;e an "experi-
mental test. n 'llhe "experimental test" was Part I of the ~CST-­
wit.hout benefit of study materials. The basic hypothesis 
was that if any item was influenced by previous learning, 
other than that derived from the study materials, the number 
of correct responses to that item would exceed chance. 
The answer sheets were analyzed w~th a graphic item 
counter and, since there were exactly one hundred cases, the 
percentage of correct responses was the number of correct 
y Ibid~ 
responses. Since chance alone would allow 25 percent of 
~orrect responses to any one item, any greater percentage 
was tested for significance. 
Lack of additional volunteers made it impossible to 
repeat the same procedure with Part II. 
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Concurrent validitx.-- Two widely accepted tests, the 
ACE, and the Coop. C2, were used to establish the concurrent 
validity of the CST. Correlational coefficients between.an 
experimental test and an established test' are use~ as 
evidence of concurrent validity. 
The concept of concurrent validity should be employed 
with caut~on, however. Efforts to achieve high inter-test 
correlations, acceptable as evidence of a high degree of 
concurrent validity, actually could be self-defeating to 
the test constructor. Unless the experimental test affords 
a more expedient form of measurement, and unless the control 
test itself has high predictive validity, high concurrent 
validity may impose a limitation on predictive validity. 
The optimum situation, particularly in the case of a work 
sample test, is one in which the correlations between the 
experimental test and the control test are of significant 
size to establish some deg~ee of concurrent validity but 
not so high as to limit the contribution of the experimental 
test to improved predictive validity. 
Predictive criteria.-- Predictive validity of the CST 
was established by comparison of scores on the CST with the 
criterion of academic success. However, the nature of the 
criterion was instrumental both in determining the appro-
priate statistical treatment, and in imposing limitations on 
predictive validity. 
The grading system used by the University of New Hampshire 
results in grade point aver~ge which is essentially a weighted 
mean. Quality points are assigned to grades according to the 
following scale~ A-4, B-3, C-2, D-1, F-0. A weighted course 
score is then obtained by multiplying the number of quality 
points for the course by the number of credit hours for the 
course. Thus, a student who earned a grade of A in a four 
credit course and failed a two credit course (F) would have 
a grade point average for the two courses of 2.0 (12/6). 
However, the problem is complicated by the double 
requirement of quantity and quality. By the end of the first 
semester, a freshman must have earned an average of better 
than 1.3 and must have passed no#fewer than nine semester 
hours of work. Students who fail to meet both requirements 
at the end of the first semester are usually dismissed . 
immediately. Freshmen who fail to meet either the quantity 
or the quality requirement at the end o~ the first semester 
~re usually put on scholastic' probation. Academic success, 
therefore, consists of meeting both the quantitative and 
qualitative requirements. Although the quantity requirement 
remains constant, the quality requirement increases every two 
semesters. At the end of the first two semesters a student 
must have a grade point average of 1.4~ at the end of four 
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semesters an average of 1.6, at the end of six semesters an 
average of 1.7; and he must have a minimum average of 1.8 
to be graduated. 
With the exception of the first $emester grade distribu~ 
tion, the grading system produces a dichotomy of success and 
failure, underlying which, it is reasonable to assume, there 
is a normal distribution o~ academic accomplishment. Although 
each semester a few more students are classified as failures, 
and, conversely, a few less as successes, the basic dis-
tribution of academic achievement remains continuously 
distributed. The nature of this Situation, therefore, 
meets the requirements for the use of biserial correlation 
1/ 
technique.- However, ·the characteristics of the criterion 
do warrant the use of product-moment correlation at the 
early stages of the development of the criterion series--
before academic failure has reduced heterogeneity and before 
the grade point averages of the successful students include 
more course grades than the averages of the failing students. 
2/ 
Reliability of criterion.-- As noted by Rogers,- the 
reliability of grade point averages diminishes with each 
succeeding semester. To find the limitation imposed by the 
reliability of the criterion upon the predictive validity 
of the CST, it was necessary to correlate the grade point 
averages of the first and second semesters. 
1/ John G. Peatman, op. cit., p. 259. 
2/ Herbert w. Rogers, 11The Reliability of College Grades, 11 
'Ioc. cit. 
Predictive validity.-- Since the majority of failures 
occur at the end of the first year of college, any test 
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designed to predict academic survival should be examined for 
its predictive potential at critical points in the academic 
program •. The predictive validity of the Q§X, as well as that 
of the control tests--the ACE and the Coop. C2--was determined 
at three major points. 
Although some statiaticians have frowned upon the 
biserial coefficient of correlation as a "bastard statistic," 
. 
i~ was well adapted to the problem ~f evaluating the predic-
tive validity of the CST. Two groups, based upon grade point 
average, constituted a natural dichotomy. Freshmen with 
averages of 1.3 or lower were required to withdraw or were 
placed on scholastic probation at the end of the first 
semester; those with averages of less than 1.4 at the end 
of the freshman year were dismissed for academic deficiency. 
Biserial coefficients of correlation were computed, based 
upon this dichotomy, for the CST, the ACE, and the Coop. C2. 
The end of the eighth semester was the third critical 
point at which the predictive validity of the tests was 
examined. Because the original population had, by that time, 
fallen into three groupings, a different statistical tech-
nique was applied. The three groups that developed were 
(a) f~ilures, (b) withdrawals other than failures, transfers, 
and "retards," and (c) graduates. At first, the use of 
triserial correlation was considered but, because other 
information was desired, the coefficient of contingency- (C) 
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was selected. By using the coefficient of contingency, i~ 
was possible not only to compare the groups for independence, 
but also to determine the index of correlation between the 
classes of data and test score distribution. This was done 
~ 
by setting up three-by-four tables. The vertical axis was 
based on the three groupings (failures, graduates, and 
others) and the horizental axis was based on quartiles 
derived from the total test score for the entire population. 
For a more graphic demonstration of the longitudinal 
predictive validity of the CST, a table of percentile 
distribution of the three groups (failures, graduates, and 
transfers) was also prepared. 
Reliability.-- The reliability of the CST and its part 
scores was determined by the method of split halves. Each 
answer sheet was rescored on the odd and even items. The 
preduct-moment correlation between the odd and even scores 
was computed and the Spearman-Brown prophecy formula for 
estimating the reliability of the test as a whole was 
applied. The sum of the odd and the sum of the even items 
on both parts of the test were then correlated to give an 
estimate of the reliability of the total score. Again, the 
Spear.man-Brown prophecy formula for the estimation of the y 
reliability of the test as a whole was applied. 
Item analysis.-- Item analysis was the final step in 
the statistical analysis of the CST. The method used was 
1/ J. P. Guilford, Psychometric Methods, op. cit., p. 419. 
that of extreme groups,lis 9riginated by T. L. Kelley and 
described by Thorndike. 
T~e number of cases, in both the upper and lower 27 
percent of the criterion group, was determined by graphic 
item count. These numPers were corrected for guessing y 
according to the following formula~ 
Pc 
in which Pc::~ the 
R • the 
w = the 
0 = the 
.. 
percentage corrected for guessing 
number giving the right answer 
number giving the wrong answer 
number omitting the item 
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n- the number of alternative responses for the item 
The resulting percentages for both the upper 27 (pH) percent, 
and the lower 27 (pL) were referred to the Item Analysis 
Table prepared by Chung-Teh Fan from which the values of y . 
"r" and "p 11 were determined. The discrimination index, 
"r," is the correlation which corresponds to th~ value of 
pH and pL in a normal bivariate distribution. The value of 
"P" as derived from Fan• s table is the percentage of the 
total group that has successfully passed the item. Fan, 
however, has computed his values of "P" from tables of the 
normal bivariate distribution so that they are free from the 
l±l 
usual distortion associated with extreme values of "P·" 
' 1/ R. L. Thorndike, Personnel Selection, Test and Measurement 
Techniques, op. cit., pp. 227-242. -
2/ Ibid., P• 234. 
J/ Chung-Teh Fan, Item Analysis Table, Educational Testing 
Service, Princeton, N. J., 193..2. 
l±/ Ibid·., p. 3. 
1/ 
Fan's table was chosen in preference to that of Davis-
because it did not require interpolation for odd values of 
PH and PL• However, the values of 11 pll and "r" derived 
from Fan's table were converted to the more familiar 
Difficulty Index and Discrimination Index, according to 
.Y . 
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Davis' tables. Davis was also the authority for entering 
the tables at the one percent level, when zero percent or 
less (based on scores corrected for guessing) had success-y 
fully responded to an item. 
Two item analyses were run, one with the CST total 
score as the criterion and one with first semester grade 
point average as the criterion. The analysis based upon 
the totaL score gave evidence of internal consistency of 
the Q§!, while that based upon first semester grade point 
average gave evidence of the item validity of the test. 
4. Statistical Procedures 
Processing of data.-- The only mechanical devices usea 
in the processing of the data were an IBM test scoring 
machine, with graphic item counter, and a calculating 
machine. Scores and grades were entered on Thurstone Edge 
Marking Cards, purchased from the Psychological Corporation 
in New York City. 
17 Frederick B. Davis, "Item ,Analysis Data," Harvard 
Education Paper, No. 2, Harvard University Press, Cambridge, 
1946. 
g/ Ibid., pp. 13, 38. 
J/ Ibid., p. 35. 
Measures o~ central tendency and variability.-- Since 
all data was processed by hand, formulae for grouped data 
were utilized wherever possible. The formulae used for the 
calculation of the mean, stapdard deviation, standard error 
of the mean, and standard error of the standard deviation y 
used were: 
Mean (M) ·"' G.M. I i(tc i-x' >) 
Standard Deviation (cr) = i (-~~12:. -
8 Standard Error of M (Q M) =· 
(Ns - 1)2 
Standard Error ofGr(O'~) ·= or 1 ( 2 Ns ) 2 
Correlation.-- Four correlation techniques were used 
in the study. The formula for the Pearson product-moment 
2/ 
correlation (r), as computed from grouped data, was~-
f(fxtyt) - cxcy 
.,., - N -
""XY-/2:( fxt2) - cx.2 vz::< fyl2) - cr 
N N 
The formula used for the computation of biserial correlation 
3/ 
(l"bis) was: 
~is= 
l/ John G. Peatman, Desc~iptive and Sampli~ Statistics, 
Harper and Brothers, New York, 1947, PP• S -5$6. 
g/ Ibid., p. 229. 
3/Ibid., p. 26. 
The formula used for the computation of the coefficient of 
1/ 
contingency (C) was:-
C -I X2 
-v NsfX2 
The multiple correlations were derived according to the 
method of computation for multiple correlation (R) with 
?) 
four variables, given by Guilford. The final formula, 
after the computation of beta coefficients, was: 
The standard error of the product-moment correlations was 
21 
computed according to the formula: 
cr r ::; 1 - r 2 
Ns2 
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The standard error of the biserial coefficie~ts of correla-
tion for null 
!!:/ 
hypothesis was computed according to the 
formula: 
o-
rb is = 
1/ Ibid., p. 443. 
l. pq2 
y(Ns)~ 
?) Op. cit., p. 391. 
21 John G. Peatman, op. cit., p. 384. 
~Ibid., P· 389. 
CHAPTER IV 
PRESENTATION OF DATA 
1. Study Population 
Population considered.-- The study population was 
comprised of the 685 freshmen who had entered the University 
of New Hampshire in the Fall of 1951 and who (a) had earned 
a grade point average for at least one semester, (b) had 
taken the ACE, the Coop. C2, and both Part I and II of the 
CST, and (c) had not been classified as foreign students. 
Comparability .... - It was essential that, on some ba-sis, 
the study population be compared to other classes that had 
entered the University. If the comparison showed the study 
group markedly dissimilar to other groups, the findings of 
the study would have limited meaning. Since both the ACE 
and the Coop. C2 had been administered to previous freshman 
classes, and the Coop. C2 to classes entering college after 
the study group, these tests afforded an opportunity to 
examine the performance of the different groups on common 
psychometric ~easures. 
Table 5 presents the ACE means and standard deviations 
of the classes entering the University from 1949 through·1951; 
it also presents the Coop. C2 data for the classes entering 
in the years 1949 through 1951, in 1954, and in 1955. ACE 
data for 1954 and 1955 was not included, because the form 
-48-
had been changed in .1952 and the results could not be 
considered directly comparable. Coop. C2 data for the 
years 1952-53 was not available. Since ·a number of students 
missed one or more tests during th~ examining period, the 
number of cases (N) was different for the two tests, although 
admini s te red in the same ye ar. 
Table 5. Measures of Central Tendency and Dispersion of ACE 
and Coop. C2 Scores of the Study Population and---
Other Classes 
ACE, 294.8 Edition Coop. C2 Form Y 
Year N Mean S.D. N Mean S.D. 
(1) (2) {3) (1!} (~} {6) {7) 
{ 
1949 .•.••• 852 110.0 19.5 849 58.1 8.4 
1950 •••••• 753 110.8 20.2 767 57.1 8.1 
1951 •••••• 793 109.% 20.1 786 57.6 8.0 
1951-l~ ••••• 685~!- 109. 19.8 685?!- 57.7 7.9 
1954······ ----- 768 58.1 8.1 
1955 •••••• 
-----
809 58.6 8.1 
~~ Study population 
Tests for significance of difference, between means of 
the ACE scores of the study population and that of the entire 
population, gave a critical ratio of 3.S. While the observed 
difference is statistically significant, it cannot be deemed 
important since the ACE scores are derived from discrete units 
of unequal difficulty. The dif~erence of .1, between the mean 
Coop. C2 score of the total group and that of the study group, 
. 
was tested for significance. The critical ratio, of this dif-
ference to the standard error of the difference, was .07 or a 
ratio that could not be considered statistically significant. 
Thus it may be concluded that, according to both ACE and 
Coop. C2 data, the study population was a representative 
sample of t~e population £rom which it was derived. 
The progressive increase in the Coop. C2 mean from 
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1950 through 1955 tended to support the evidence of increas-
ing admission standards, one of the bases for the.justifica-
tion of this problem. 
2. Concurrent Validity 
Inter-test.correlations.-- The inter-test correlations 
of the CST (Total Score, Part I, and Part II) with the ACE 
and Coop. C2 are shown in Table 6. Since 56 percent and 
44 percent, respectively, were the contributions of Part I 
and Part II to the Total Score of the CST, the correlations 
between each part of the test and the CST Total Score were 
not computed. Under these circumstances, Part I could have 
contributed 56 percent of the determining factors ~f the 
Total Score and, therefore, could have given a correlation y 
of .75, even though totally unrelated to the remainder of 
the whole (r2 =.56 and r = .75). 
All of the correlations appearing in Table 6 are very 
significant (.01 level) and indicate that a definite relation-
ship exists between the CST and the tests with which it was 
1/ J. P. Guilford, Psychometric Methods, op. cit., p. 375. 
Table 6. Inter-test Correlations of th~ CST Total, CST I, 
CST II, ACE, and Coop. C2 - Total Population and 
by College 
Group Test 
( 1) (2) 
Total A CST Total 
Pop. B CST I 
(N.68,5) C CST II D ACE 
E Coop. C2 
Lib. A CST Total 
Arts B CST I 
C CST !I 
(N-.513) D ACE 
E Coop. C2 
A CST Total 
Tech. B CST I 
C CST II 
(N-93) D ACE 
E Coop. 02 
A CST Total 
Agri. B CST I 
C CST II 
(N•79) D ACE 
E Coop. C2 
~~ Denotes correlations 
spurious. 
Product-moment Correlation 
A B a D E (3) (4) (5) ( 6) (7) 
X ~~ 
* ·f5 ·[7 :X. .42 • 8 • 7 
X .!j..5 .!j.8 
:X. .70 
X 
X 
* * -~5 :'l X .37 • 5 X· .41 .5o 
X .69 
X 
:X. 
* 
-'J. :~ -47 X .42 .4o X .36 
,X .69 
X 
:X. ~~ 
* 
.61 
··43 
X. .32 .6o 
.,7 
X .39 • 9 
X .78 
.A 
not computed because they would be 
~astofi Universit~ 
School of Eduoatio~_ 
Li brar~ ..r:~.l:(~"""'llri.*Ji 
51 . 
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compared in order to establish concurrent validity. There 
is less than one possibility in a hundred that the observed 
relationships could have occurred by chance. 
The intercorrelations of the Q§! and its subtests with 
the control·tests are significantly lower than the correlatiqn 
between the ACE and the Coop. C2. This indicates that, 
although there are definite areas of overlap between all of 
the tests, the amount of overlap between the ACE and Coop. C2 
is much greater than that between any other pairing of the 
tests. 
3. Predictive Validity 
Correlations with freshm~n grade point average.-- The 
biserial coefficients of correlation between the grade point 
averages earned by freshmen in each of the colleges of the · 
University of New Hampshire, both for the first semester and 
for the freshman year, are presented in Table 7. With the 
exception of the coefficients indicated by an asterisk (*), 
all coefficients are significant at the .01 level. The Q§! 
did not fail to yield a higher coefficient of correlation 
with freshman grade point average than either the Coop. C2 
or the ACE. However, the .difference between the correlations 
of the CST and the ACE with first semester grades of Tech-
nology students did not prove to be significant. Neither 
was the difference significant between the correlations qf 
the GST and the Coop. C2 with first semester and freshman 
year grades of Technology students. The difference between 
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Table 7. Biserial Coefficients of Correlation Between Tests 
and Grade Point Averages for the First Semester 
and for the Freshman Year 
Grade CST CST CST Coop. 
Grou;e Period Tot. I II ACE C2 
~ 1' ~2} (3) { Ii:·} C5} (6l (7l 
Total Sem. I .47 
.,8 .42 -37 .36 Pop. Fr. Yr. 
·4-9 . 3 .36 .31- .38 (N-685} 
Liberal Sem. I 
·49 .~8 :~ .38 .40 Arts Fr. Yr. .J.j.8 • ~3 .34 .39 (N-513) 
Tech. Sem. I ' .46 .l.Q .37 
:W- .40 (N•93) Fr~ Yr. .56 .52 .35 .54 
Agri. Sem. I .~1 .3t .19* .15~f .18~~ (N:79) Fr. Yr. · • 0 .3 .38 .29 .32 
~t- Less than 3 PEr and therefore not significant. 
the correlations of the CST and 
-
the Coop. C2 with Freshman 
year grades for Agriculture students also was not significant. 
Correlation with course grades.-- English 1 is a 
required course for University of New Hampshire freshmen. 
However, not all entering students qualify to take English 1 
during their first semester. Therefore, the number of cases 
for Which first semester grades were available was reduced to 
585. 
English 1 is one of the few freshman courses with a 
class section maximum of 25 students. Every effort is made 
to keep the instruction as highly individualized as possible. 
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Although there are departmental examinations, each instructor 
awards his own grades. 
The correlations of the CST and the control tests with 
grades in English 1 are presented in Table 8. 
Table 8. Biserial Coef~icients of 
Correlation of the CST Total 
Score, CST Parts I and II, 
the ACE, and the Coop. C2 
with English 1 Grades of 585 Freshmen 
Test ~is orb. ~s 
~ ll {2} {3} 
CST .(Total) •••••• .40 .049 
CST I • ... • ..... • • .39 .049 
CST II .•......... .~1 .0~1 ACE • ....••••.•••• ~ 2 .o 8 
Coop. C2 • ••.••••• .51 .o44 
All correlations in Table 8 are statistically significant; 
therefore, all three tests have predictive validity for grades 
in English 1. The predictive validity of the CST, while not 
significan~ly different from that of the ACE, was significantly 
inferior to that of the Coop. C2 at the .001 level of con-
i'idence. 
At the University of New Hampshire, History l, in 
contrast to English 1, is taught in large lecture sections of 
100 or more students. Any,help that the individual may 
receive depends upon his initiative in seeking out his 
instructor. Grades are assigned by the department and are 
based upon common mid-term and final essay examinations and 
individual written reports. Table 9 shows the biserial 
coefficients of correlation between the grades of 400 
~reshmen in the College of Liberal Arts and scores on the 
CST, the ACE, and the Coop. C2. 
Table 9. Biserial Coefficients of 
Correlation of the CST Total 
Score, CST Parts I and II, the 
ACE, ana-fhe Coop. C2 with 
History I Grades of ~00 
Liberal Ar~s Freshmen 
Test rbis cr: ~is 
{ 1~ ~ 2 ~ {3) 
CST (Total) •••••• 
.,3 .o4.5 
. CST I. • • .... • • .. • • 8 .048 
CST II ••••.• · · • · • ·49 .047 
ACE • •••••.••••••• .J-i:l .0~1 Coop. C2 • •••••••• .52 .o 6 
• 
As indicated by correlations of • .53 and .,52, the CST 
and the Coop. C2 are of comparable value in predicting 
grades in History 1. Both are superior to the ACE. For 
the first time in the procress of examining predictive 
validity, Part II of the CST Lecture shows the same degree 
; -
o~ predictive validity as Bart I. Since Part II closely 
duplicates a major characteristic of the criterion series 
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(history lectures), ~ts predictive validity orfers evidence 
of construct validity. 
Chemi&tr.y 3 is the largest lecture grouping encountered 
by freshman students in the College o~ Technology--lecture 
sections often averag~ 100 or more students. Grades for 
Chemistry 3 are based upon several hour examinations and 
upon laboratory reports. Examinations contribute about 
70 percent to the final grade and laboratory grades, the 
remainder. 
Table 10 gives the biserial coefficients of correlation 
between Chemistr~ 3 grades of 92 Technology freshmen and 
the.Q§! and control tests. 
Table 10. Biserial Coefficients of 
Correlation uf the CST, 
the AGE, and the coop: C2 
with Grades in Chemistry 3 
of 92 Technology Freshmen 
Test ~is cr rbis 
~ 1 ~ ~2) ~3} 
CST (Total) •••••• .5o .lOB 
CST I • .. • . • . • . • • . .58 .099 
CST II ........... .30 .125 
ACE • ••••••••••••• 
.,0 .125 Coop. C2 • •••••••• • 3 .110 
All correlations in Table 10 are significant; therefore, 
all three tests show predictive validity when compared to 
grades in Chemistry 3. The observed difference between the 
£§!, (both Total and Part I) and the ACE is significant at the 
.05 level of confidence. The difference between the CST 
Part I and the Coop. C2 is significant at only the .1 level, 
however. 
All correlations computed for the purpose of establishing 
predictive validity thus far have been reported in the form of 
biserial correlations. The reason for this, as indicated 
in Chapter III, was that the form of grade reporting 
(five letter-grades), although based upon an underlying 
continuous distribution, tended to distort or to hide the 
continuous nature of the distribution. 
A set of contin~ous scores, made up of objective test 
scores for 65 freshmen in Esychology 1, was made available 
through the cooperation of Prof. Robert J. Dowd of the 
Department of Psychology. From this data, product-moment 
correlations between the Psychology 1 scores and the ~~ 
the ACE, and the Coop. C2 were computed. These product-
moment correlations are given in Table 11. 
Table 11. Product-moment Correlations 
Between Total Scores on 
Objective Tests of 65 Liberal 
Arts Freshmen Taking Psycho-
logy 1 and the CST, the ACE, 
and the Coop. G~ ---
Test _ cr r r 
{1~ {2) (3) 
CST (Total) ••••••• .607 .079 
CST I. • ....... • . • • .473 .097 
CST II . ........... .52o .088 
ACE • •••••••••••••• .~1 .118 
Coop. G2 • ••••••••• .402 .105 
The values of the product-moment correlations are all 
significant at the .001 1evel with the exception of the ACE 
which is significant at the .05 level of confidence. The 
difference between the correlations of the CST and the 
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Coop. C2 was only significant at the .1 level of confidence. 
Multiple correlations.-- The review -of related research 
indicated that maximum predictive potential was most often 
reached when two or more tests were combined to produce a 
multiple correlation. The review also showed that work 
sample tests, because of their heterogeneous composit~on, 
usually failed to add ~ppreciably to multiple correlation 
coefficients, despite the fact that they were often excel-
lent predictors of success in themselves. 
The various combinations of the CST, the ACE, and the 
Coop. C2 as components of two independent variable multiple 
correlations, and of all three, as the independent variables 
of a four variable multiple correlation, are p~esented in 
Table 12. 
Table 12. Multiple Correlations Between Grade-point Average 
and Combinations of the Total CST, ACE and 
Coop. C2 Scores~from Data Obtained on b85 Univer-
sity of New Hampshire Freshmen ·' 
r with Inter- Multiple 
o-R Test(s) Criterion test .r R 
{1~ ~~} ~3J ~!!;} CSJ 
CST • •••••••••••••••••• .51 
.51. .53 .028 
Coop. C2 • ••••••••••••• .40 
CST • ................... .51 
.55 .52 .028 
ACE • ••••..••..••.••.•• .41 
ACE • •••••••••••...•••• .41 
.44 
.40 
.70 .031 
Coop. C2 . .............. 
CST, ACE, Coop. C2 •••• X X .54 .027 
All of the product-moment correlations in Table 11, 
from which the multiple correlations (R) were derived, are 
very significant; the multiple correlations are therefore 
also significant. The combination of ACE and Coop. C2 data 
into a multiple correlation ~ails to produce a significant 
increase in predictive validity over that of either test 
alone. The combination of either the ACE or the Coop. C2 
with t·he CST also fails to yield a multiple coefficient of 
correlation (.52 and .53) significantly larger than that of 
the CST (.51). Neither did the combination of all three 
tests into a multiple coefficient of correlation produce 
a coefficient that was significantly larger than that of 
the CST. The variance accounted for by the CST (r2) was 
.2601 percent, while that accounted for by combining all 
three tests (Rl.234)2 was ~2916. 
In brief, the inclusion of each additional variable 
added somewhat to the coefficient of multiple correlation. 
However, the additional amount of the criterion variance 
(R2) accounted for by adding the best predictor of academic 
success, the CST (r •• 51), to the multiple correlation of 
the two poorest predictGrs, the ACE and the Coop. 02 
(R = .44), reduced the amount of ~undetermined variance 
only by about 3 percent. 
Long range predictive validity.-- ~he scores of the 
three groups that had evolved by the end of eight semesters 
(failed, graduated, and others) were divided into the four 
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quartiles of each test. Since the quartiles did not fall 
on whole numbers, the quartile groupings do not contain an 
even 25 perce~t of the total cases. Tables 13, 15, 17, 19, 
and 21 give the distribution of the failing, graduating, and 
"others" groups as they were distributed in each test quartile. 
Tests for the independence of each grouping were made 
by the use o~ a chi square test for independence of sample. 
The chi squares (/(2) for each pairing of the groups--
failures/graduates, graduates/others, and othersjfailures--
are given in Tables 14, 16, 18, 20, 22. 
Tables 13 through 22 are arranged an~ presented in such 
a way as to enable the reader, with a minimum of inconvenience, 
to refer to the source of data from which the chi squares 
were computed. For example, Table 13, Quartile Distribution 
According to CST Total Score, is immediately followed by 
Table 14, Tests for Independence of Sample. 
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Table 13. Quartile Distribution of Failures, Graduates, and 
Others on the CST Total Score 
PoEulation GrouE Ql Q2 ~~1 ~~ Total ~l) ~2) ~3) un { 7) 
Total Fail. 109 ~tt 32 15 220 Population Grad. 35 ~g 85 264 Others 32 61 62 201 (N = 685) Total 176 179 1 8 162 685 
Liberal Fail. 85 tt~ 18 '9 160 Arts Grad. 26 64 61 196 Others 29 1~ lit 43 15 (N • 513) Total 140 113 513 
Technology Fail. 9 4 13 5 34 (N =·93) Grad. 0 13 18 ~ Others 0 lg 5 14 Total 9 31 37 93 
,Agriculture Fail. 15 ~ 1 1 26 Grad. 9 13 6 32 (N = 79) Others 3 7 5 21 
Total 27 12 21 lO 72 
62 
Table 14. Tests for Independence of Sample <l2 ) of Failures, 
Graduates, and others Based on CST (Total) ~uar-
tile Distribution -
Total Liberal 
POJ2U.lation Arts Technology Aezriculture 
Pairing 
1.2 -x._2 "1_2 t.2 d.f. d.f. d. f. d. f. 
(1) (2) (3) <4-> (.5) (6) (7) (8) ( 9 ), 
Fail. 
Grad. 110.81 3 91.92 3 13.47 3 14-99 2 
Grad. 
others 9.91 3 8.14 3 0.28 1 0.00 1 
Others 
Fail. 110.64 3 .52.89 3 11.81 2 16.38 2 
When d.f. 
- 3, p = .Ol for ")(2 ~ 1.1.34 
"When d.f. r:t 2, p - .01 for i,2 ~ 9.21 When d.f. = 1, p = .01 for i.,2 ~ 6.~4 
. 
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Table 15. Quartile Distribution of Failures, Graduates, and 
Others· on the ~ Part I Score 
POJ2Ulation Grou:e Ql Q2 Q3 Q4 Total 
(1) (2) (3) <4> (5) (6) (7) 
Total Fail. 90 78 29 23 220 
Population Grad. 32 71 61 100 264 
others 27 53 49 72 201 (N • 685) Total 149 202 139 195 685 
Liberal Fail. 68 5~ 21 18 160 Arts Grad. 23 J, 46 72 19l Others 25 32 lat 15 (N = 513) Total 116 99 513 
Technology Fail. 6 18 5 5 34 
Grad. 0 7 9 19 ~ (N • 93) Others 1 3 7 13 
Total 7 28 21 37 93 
Agriculture Fail. 16 7 ~ 0 26 Grad. 9 8 9 32 
(N = 79 Others 1 5 10 
lg 
21 
Total 26. 20 19 79 
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Table 16. Tests for Independence of Sample <X2) of Failures, 
Graduates, and others Based on CST Part I Quartile 
Distribution 
Total Liberal 
Population Arts Te~hnolog1 Agriculture 
Pairing 1:_2 i.2 i_2 y2 d. f. d. f. d. f. d.i'. 
(1) ( 2) (3) <4> (5) (6) (7) (8) (9) 
Fail. 
Grad. 85.39 3 59.60 3 19.76 3 9.67 2 
Grad. 
Others 1.11 3 1.69 3 o.oo 2 6.18 2 
others 
Grad. 54.47 3 4-o.o5 3 19.1"1 2 22.54 2 
When d.f. • 3, p = .01 for X2 ~ 11.34 
When d.f. :r 2, p ::: .Ol for X.2 ~ 9.21 
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Table 17. Quartile Distribution of Failures, Graduates, and 
Others on the CST Part II Score 
Population GrouE 2:1 g2 Q3 Q}.j_ Total (1) (2) (3} ( !!:> (5) (6) (7) 
Total Fail. 87 51 57 25 220 
Population Grad. 39 ~i 82c 86 264 Others 32 56 52 201 
(N • 685) Total 158 169 195 103 685 
Liberal Fail. 70 38 ~6 13 160 ,Arts Grad. 36 36 59 19b Others 28 50 Jt~ 35 15 (N .. 513) Total 134 124 107 513 
Technology Fail. 10 3 12 9 34 
Grad. 0 lO 8 17 ~ (N • 93) Others 2 1~ 6 1.3 Total 12 26 39 93 
Agriculture Fail. 7 10 6 3 26 
Grad. 3 11 8 J.O 32 
(N •' 79) others 2 8 7 4 21 Total 12 29 21 17 79 
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Table 18. Tests :Cor Independence o:C Sample CX..2) o:C Failures·" 
Graduates, and others Based on CST Part II Quar-
tile Distribution ---
Total Liberal 
Population Arts Techno1o~:l Agriculture 
Pairing 
X2 1,.2 )!2 Y._2 d. :C. d. :C. d. :C. d. :e. 
(1~ (2) (3) (!:J:) (5) (6} (7) (8) (9) 
Fail. 
Grad. 54.54 3 42.57 3 16.04 3 4-87 2 
Grad~ 
Others 6.o4 3 9.82 3 o.42 2 1.62 2 
Others 
Fail. 35.17 3 28.48 3 4.94 2 1.43 1 
'When d. :e. = 3, p • .01 :Cor 1.2 & 11.34 
When d. :e. = 2-, p = • 01 :Cor x2 ?: 9.21 When d. :e. = 1, p - .01 for X2 ~ 6.64 
Table 19. Quartile Distribution of Fai.lures, Graduates, and 
Others on the ACE Total Score 
Po ulation Grou Total 
(1) (2) (7) 
Total Fail. 73 30 220 
Population Grad. 58 6~ 264 Others 59 201 
(N = 685) Total 190 198 685 
Liberal Fail. 56 g 31 18 160 Arts Grad. 24- 61 65 19l Others 1 36 52 15 (N • 513) Total 10 ll.j. 128 135 513 
Technology Fail. 5 8 11 10 34 Grad. 1 2 10 22 ~~ (N = 93) Others 0 7 7 10 
Total 6 17 28 42 93 
Agriculture Fail. 8 10 6 2 26 
Grad. 5 9 6 12 3? (N = 79) Others 1~ 8 3 7 21 Total 27 15 21 79 
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Table 20. Tests for Independence of Sample (X2) of Failures, 
Graduates, and others Based on ACE-Quartile 
Distribution -
Total Liberal 
Po;eulation Arts Technologr A~riculture 
Pairing 
-x_2 -x_2 -x_2 x2 d. f. d. f. d. f. d. f. 
. (1) {2) (3) <4) (5) (6) (7) (8) (9) 
Fail. 
Grad. 58.37 3 45-42 3 10.91 2 6.47 3 
Grad. 
Others 4.34 3 2.52 3 2.53 1 8.58 3 
Others 
Fail. 35.33 3 29.35 3 0.41 2 2.37 3 
When d.i'. • 3, p a .Ol for A,2 ~ ll.34 
When d.f. = 2, p = .01 for i_2 > 9.21 = 
l.lllb.en d.f'. = l, p = .01 for X2 ~ 6.64 
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Table 21. ~uartile Distribution o~ Failures, Graduates, and 
Others on the Coop. C2 Total Score 
Po;eulation Group Ql 9.2 ~3 Q.Q_ Total 
(1} (2) (3} <4} <5) (6) (7) 
Total Fail. 92 63 %5 20 220 Population Grad. It-o 68 4~ 6~ 264 others 31 58 201 
(N = 685) Total 103 189 157 170 685 
Liberal Fail. 73 42 34 11 160 
Arts Grad. 30 ~~ 51 63 19l Others 25 34 51 15 (N a 513) Total 128 ll.i-1 119 125 513 
Technology Fail. 9 13 6 6 34 
Grad. 3 0 9 17 ~ (N = 93) Others 0 2l 8 9 Total 12 23 32 93 
Agriculture· Fail. 10 8 5 3 26 
Grad. 
·z ~ 5 11 32 (N = 79) Others 5 5 21 
Total . 23 22 15 19 79 
10 
Table 22. Tests ~or Independence o~ Sample (X2) o~ Failures, 
Graduates, and others Based on Coop. C2 Quartile 
Distribution 
Total Liberal 
Population Arts Technolo~y Al?2riculture 
Pairing y,__2 <ft~ ct~ (~) d.~. d.~. d.~. d.~. ( 1 ~ (2) {3) (S) (7) (9) 
Fail. 
Grad. 67.95 3 55.91 3 12.92 3 1.64 2 
Grad. 
Others 0.55 3 1.02 .3 1.14 2 0.61 2 
others 
Fail. 36.75 3 47.81 3 7.22 2 1.46 2 
When d.~. = 3, p • .01 ~or X2 6 11.34 
When d.~. = 2, p 1:1 • 01 ~or i_2 :6 9.21 
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All tests for independence of sample, of the failure 
and graduate groups of the Total Population, were significant 
at the .001 level of confidence, as were those for the 
independence of the failure-others groups. The only test 
to indicate an independence of sample of the graduate/others 
groups was the Q§X Total Score, and that at the .o5 level of 
confidence only. 
For the College of Liberal Arts population, all tests 
differentiated between the failure-graduate groups and the 
failure-others groups at the .QOl level of confidence. All 
tests indicated a lack of independence, at the .05 level, o£ 
the graduate-others groups, and only the Coop. C2 failed to 
indicate the similarity of the two groups at the .01 level 
of confidence. 
All tests indicated (at the .01 level) the independence 
of the ~ailure-graduate groups for the Tec~nology population. 
Only the CST Total Score·and the ~ST Part I differentiated 
between the failure-others groups of TeQhnology students 
(at the .01 level). All tests failed to indicate a dif-
ference between the graduate-others groups. 
Only the CST Total Score and the CST F>art I indicated a 
- -
significant degree of independence {.01 level) of the failure-
graduate groups from the College of Agriculture. The CST 
-
Total Score, and the Q§! Part I, exclusively, indicated an 
independence of the failure-others groups for the Agriculture 
population. All tests failed to differentiate between the 
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graduate-others groups for the same population. 
Since all of the tests successfully differentiated 
between the graduating and the failing groups (except those 
in the College of Agriculture), coefficients of contingency 
were computed to give an index of the relationship between 
test score classification and group classification. Table 23 
gives the coefficients of contingency for the ~ and the 
control tests and the chi squares from which the coefficients 
were derived. 
Although the chi squares and the coefficients of con-
tingency in Table 23 are larger for the CST than for either 
the ACE or the Coop. C2, the difference is probably not 
significant. For the College of Agriculture, only the CST 
gave a ch~ square significant at the ~.01 level, although the 
chi square of the ACE was significant at the .05 level of 
confidence. 
Percentile distribution.-- The construction of a 
cumulative percentile distribution, for the failing and 
graduating groups, w.as the last technique used to examine 
the predictive validity of the CST. This treatment of the 
data appears in Table 24. 
The median score (21.5) of the failing group falls in 
the interval 21-22. Eighty-four percent of the graduating 
group exceeded a score of 22. 
Table 23. Chi Squares ( X2) and Coe~ficients of 
Contingency Based on ~uartile Distribu-
tion of Failing and Graduating Groups 
1 ~312 Po;eulation Test d. f. c ~1} ( ~l Oi} ~5)-
Total CST Total 110.81 3 .43 
Population CST I 8,.39 3 .39 
CST II 5 .54 3 .32 
(NF = 220 ACE 58.37 3 .33 
NG = 264) Coop. C2 67.95 3 .35 
Liberal CST Total 
- 91.~2 3 .45 
Arts CST I t9· 0 3 .38 CST II 2.,7 3 .3, (NF = 160 ACE 45. 2 3 .3 NG ~ 197) Coop. C2 55.91 3 .37 
CST Total 13.4l 2 .4o Technology CST I 16.7 3 .H-7 CST II 1 .o4 3 .43 
(NF = 34 ACE 10.91 2 
.,7 NG = 35) Coop. C2 12.92 3 • 0 
CST Total 14.69 2 .45 Agri-culture CST I 9· 7 2 .38 
CST II ~.87 2 ~z. (NF • 26 ACE ·~7 3 ~E-NG- ::: 32) Coop. C2 1. 4 2 
* 
When d.f'. = 3, p = .01 for X2 ~ 11.34 
When d.f. 
- 2, p = .01 for 1..2 ~ 9.21 
~t- X2 not significant at the .01 level of 
confidence, there~ore C not computed 
1/ NF is the number of' Failures, NG is tb.e number of' 
Graduates. 
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Table 24. Cumulative Percentile Distribution of CST Total 
Scores of Failing and Graduating Students 
Failures Graduates 
Score f cum f ~ile f cum f %ile 
~1} ~2} (3} ~ 1:j:} rs;) (5} (7) 
tt3-r 1 264 99f 1 2 2 220 99/ 5 263 99 
39-l.j.O l 218 99 9 ~8 ~4 37-38 5 217 98 18 9' 
35-36 2 212 96 22 231 87 
33-34 5 210 95 30 209 bf 31-32 7 205 93 27 179 
29-30 15 198 90 ~l 152 57 27-28 23 183 83 105 39 
25-26 ~0 160 lj 21 I~ 29 23-24 18 140 15 21 21-22 ~ 122 
" 
13 16 
19-20 98 7 30 11 
17-18 23 70 31 7 23 8 
15-16 i~ ~4 21 g 16 6 13-14 15 7 2 
11-12 12 20 9 1 2 ·1 9-10 5 8 3 .3 
7- 8 2 3 1 1 1 .3 5- 6 1 1 .4 
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4. Construct Validity 
Freedom ~rom previous learning.-- Because the CST 
pre-supposes that the testee is un~amiliar with the materials 
o~ the examinations, the scores obtained are attributed to 
study of the materials presented. 
Table 25 presents the responses to Part I (Textbook 
Study Examination) of the 100 students who volunteered to 
take an experi~ental test. 
Table 25. Correct Responses o~ 100 Students Taking 
CST, Part I, Without Bene~it of Study 
Materials 
Correct Correct 
Item No. Resionses Item No. ResTonses 
{l~ 2} l3) 4> 
1 17 18 27 
2 21 19 18 
~ 23 20 8 11 21 19 18 22 25 
0 ~6 ~ 17 7 19 
8 27 25 i~ 9 
24 
26 
10 27 23 
11 13 28 20 
22 18 29 10 
i~ 22 30 6 24 31 11 
15 15 32 10 
16 10 
§' ~ 17 25 
Since, on the basis o~ chance, 25 percent o~ the 
students could have responded correctly to any item, Table 25 
shows that no item was passed by a percentage that was 
I 
significantly greater than chance. 
5. Item Analysis 
Internal consistency.-- Item analysis data, as evidence 
of the internal consistency of the CST, is given in Tables 
26 and 27. The percentage of correct responses of students 
scoring in the lower 27 percent (pL) of the Q§! Total Score, 
and the percentage of correct responses of students scoring 
in the upper 27 percent (pH) of the CST Total Score, are 
given in columns 2 and 3. Column 4 gives the estimated 
percentage of the total population who answered the item 
correctly, and Column 5, the Davis Index of Item Difficulty. 
Column 6 gives the biserial coefficient of correlation for 
the values of PH and PL and Column 7, the Davis Index of 
Item Discrimination. 
Item validity.-- Item validity data was derived by 
the same technique used to determine internal consistency. 
The external criterion was grade point average. The extreme 
groups were taken from the upper and lower 27 percent of 
the distribution of grade point average. Table 28 presents 
the data for Part I of the CST and Table 29 that for Part II. 
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Table 26. Item Analysis Data: Internal Consistency (Based 
on Total Test Score as External Criterion) for 
CST, Part I 
Item Item 
Difficult:;t Discrimination 
Item PL PH Per- Davis Davis Number cent Index r Index {1) {2) C3J { 1:j: J CSJ {6) {7) 
' 66 1 ~ 8l ~9 ·49 32 2 6l lf 4~ .57 ° 39 ~ 33 .29 18 10 54 30 39 ·~1 34 11 51 29 38 • 7 31 
0 61 96 81 oa .53 35 
7 40 71 56 53 .32 20 
8 .51 1% 03 57 .25 15 9 95 §4 90 87 .oo 0 10 13 32 40 .46 30 
11 55 78 07 59 .26 16 
12 72 95 85 72 .40 26 
i4 1 22 18 31 .12 ~ 52 24 ~~ .62 15 21 25 23 .05 46 10 ~~ 9o 79 .58 17 98 85 l~ .59 l.i-1 18 tR 84 68 .38 24 19 ~r 75 64 .o? tti 20 fr~ l~ ~~ .59 21 95 .oo 42 22 l.j.o 88 59 .52 35 
~~ il 93 63 ~g .oa 50 50 ~~ .38 ~ 25 ~~ 90 .oo 26 96 ~9 .74 ~l 27 31 99 l~ ~ .80 28 15 98 ~1 .83 l~ 29 38 94 70 .63 
30 
-4 26 11 ~ .61 l.i-3 31 l2 ~2 28 .41 27 32 13 31 .J.il!- 28 
5~ -3 l7 '7 ~6 .50 33 43 80 b2 ·39 25 
Table 27. Item Analysis Data: Internal Consistency (Based 
on Total Test Score as External Criterion) for 
CST, Part II 
Item Item 
Dii'.ficultx Discrimination 
Item PL PH Per- Davis Davis Number cent Inde~ r Index {1) n~~ C~) {If:) {51 (5J {7} 
1 -2 ~~ 16 29 .68 ~~ 2 22 ~~ 4~ .60 ~ 18 78 ·~9 l.j.l 13 49 30 i9 • 2 27 53 90 73 66 ·~5 29 6 51 96 77 • 0 42 
7 09 ~l 82 ~6 .~8 24 8 37 62 • 9 32 
9 -12 43 17 30 • 9 51 10 50 90 72 62 .48 4~ 11 18 78 48 49 .59 
: 12 8 ~~ 30 39 .. 37 23 ~ -1 18 ~t .70 52 53 93 75 .51 34 15 4~ 6g 18 31 .57 39 16 56 29 .19 11 
17 82 97 91, l~ :~7 23 18 58 92 77 26 19 31 84 gz ~~ :~ 46 20 13 77 
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Table 28. Item Analysis Data: Item Validity (Based on 
Grade Point Average as the External Criterion) 
for the CST, Part I 
Item Item 
Difficulty Discrimination 
Item PL PH Per- Davis Davis Number cent Index r Index 
(l) (2) (3) (4) (5) (6} (7) 
1 37 ~tt 62 56 .48 32 2 ~~ 61 4~ .51 34 ~ 57 46 .21 12 i[ ~~ 35 l.j.2 .46 30 28 38 ·~5 22. b ~~ ~~ 76 65 • 6 30 7 ~§ 55 .20 12 8 75 57 .26 16 
9 90 98 95 85 ·~0 ,18 10 13 48 29 38 • 1 27 
11 6o 73 67 59 .15 9 12 70 95 84 71 .42 27 
M 2 ~ 13 26 .55 37 12 27 37 :?It 25 1$ %~ 21 ~~ ~6 lb 93 74 .5t 17 92 81 .3 23 
18 ~~ 79 64 58 .34 21 19 92 b~ 63 ·t1 34 20 85 6o • 1 27 2]_ 51 91 73 63 ·49 32 22 51 87 ·l~ 61 .l.j.2 ~l ~ 38 88 4~ .54 46 %6 ~3 
·r 50 25 6t 59 • 5 29 2b ~~ 91 ~~ • 1 43 27 97 
-bg .68 ~0 28 26 92 .67 
29 44 93 74 ~4 .5t 36 30 21 11 ~ :~7 23 31 11 51 29 31 32 16 63 38 .49 32 
~~ 0 L3 6 17 .l.j.5 29 44 71 58 54 .28 17 
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Table 29. Item Analysis Data: Item Validity (Based on 
Grade Point Average as the External Criterion) 
for the CST, Part II 
Item Item 
Difficulty Discrimination 
Item PL PH Per- Davis Davis Number cent Index r Index 
~1~ n~~ ~3l no [5) ~0~ ~7J 
1 11 38 23 !! .~6 23 2 37 79 g~ • 3 28 ~ 23 u .5o 33 1.5 29 ~~ .35 22 .57 ~~ -~8 24 0 .58 93 • 7 31 
7 4§ ~~ 82 69 .2Lj. 1.5 8 63 ~ .29 18 9 0 28 11 .60 42 10 .5.5 92 4~ 65 .48 32 11 18 l.5 48 .57 39 12 20 46 33 41 .30 18 ia 0 1.5 28 .67 49 .55 95 78 66 .55 37 
15 20 35 21 33 :~ 22 16 34 77 56 53 2~ 17 89 93 91 b8 .10 18 63 92 ~~ d .41 27 19 32 li ~%8 ~~ 20 6 33 • 6 
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6. Reliability 
Coefficients of equivalence.-- The reliability of 
the CST Total Score and also of the sub-tests, Part I and 
Part II, was determined by the method of split-halves. The 
resultant coefficients of reliability were: (1) for the 
CST Total Seore, R11 = .81; (2) for Part I, R11 = .77; 
(3) for Part II, R11 = .54. 
Standard error of estimate.-- The standard error of 
estimate for the ~Total Score, with a standard deviation 
of 7.59 and a coefficient of reliability of .81, is 4.44. 
~or Part I, with a standard deviation of 5.58 and a 
coefficient of reliability of .77, the standard error of 
estimate is 3.56. For Part II, with a standard deviation of 
j.47 and a coefficient of reliability of .54, the standard 
error of estimate is 2.98. 
Criterion reliability.-- The reliability of the criterion, 
grade point average, was determined by computing the product 
moment correlation between first and second semester grade 
point averages. Since 39 subjects had been required to 
withdraw for academic deficiency at the end of the first 
semester, grade point averages for both semesters were 
available for only 646 cases. The correlation between first 
semester, grade point averages for both semesters were 
available for only 646 cases. The correlation between first 
and second semester grade point averages was .77, which in-
dicated that variance of the criterion, as well as variance 
of the tests, i~posed limitations upon predictive indices. 
7. Measures of Central Tendency and Dispersion 
Means, standard deviations, and standard err0r of the 
means.-- The means, standard deviations, and standard error 
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of the means of the CST Total Score, CST Part I, CST Part II 
are given in Table 30. 
Table 30. Measures of Central Tendency 
and Dispersion of the CST 
Total Score, and Part I and 
II for the Study Population 
(N = 685) 
Test Mean 6" ~ M ( 1.) ~2} {3} {4) 
. 
CST Total.~ ••• 2..6;67 7-59 .291 
CST r.;;:::~:~ 16;54 5.58 .214 
CS.T II .•.•..•. 10.08 3-47 .134 
CHAPTER V · 
CONCLUSIONS, LIMITATIONS OF THE STUDY, 
AND SUGGESTIONS FOR FURTHER RESE,ARCH 
1. Conclusions 
Concurrent validity.-- The concurrent validity of the 
College Study Skills Test. (CST), as indicated by comparison 
with the ACE and the Coop. 02, is significant. The correla-
tions of the CST with the control tests were significantly 
less than the correlation between the control tests, ·indieat-
ing that the CS~ could contribute to multiple correlations. 
Predictive validity.-- The predictive validity of the 
CST, as demonstrated by correlation with freshman grade 
point averages, equals and possibly excels that of the control 
tests, in some instances. In all colleges, for both the first 
semester and the freshman year, the CST Total Score gave a 
higher coefficient of correlation with grade point averages 
than either the ACE or the Coop. G2 (although not of 
statistical significance at the .01 level). 
When tested for predictive validity by correlation with 
subject matter course grades, the CST was inferior to the 
Coop. C2, although not significantly so, as a predictor of 
grades in English 1. 
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This fact may be explained partially by the nature o£ 
the course. English 1 emphasizes individualized instruction; 
it has a student-£aculty ratio no greater than 25-1; grades 
are based largely upon personalized work rather than upon 
examinations; and, students have been screened for a given 
level of competence be£ore acceptance. The CST, designed 
for a contrasting situation, was constructed to measure the 
ability of the student to learn without the benefit of 
special personalized instruction, and to duplicate a 
criterion series derived largely from examination scores. 
When compared with the ACE and the Coop. 02 £or 
predictive validity in courses with a high student-£acult~ 
ratio (often as high as 100-1) the predictive validity of 
the CST was found to be better than that of the control 
tests, although, again, with no statistical significance 
of the differences. 
The CST gave a larger correlation (.51) with first ' 
semester grades than either the ACE (.41) or the Coop. C2 
(.40). Because of the high inter-correlation of the ACE and 
the Coop. C2 (.70), their combination in a multiple correla-
tion failed to produce a coefficient as large as that of the 
~ (Rl.23 = .44 as opposed to r12 = .51). The inclusion of 
the Coop. C2 with the~ in a multiple correlation improved 
the correlation of the CST alone by .02 (Rl.23 • .53); the 
inclusion of the ACE with the CST in a multiple correlation 
gave a net improvement of .01 (Rl.23 = .52). The inclusion 
of all three tests in a multiple correlation gave a coef-
ficient of .54, or a net improvement of .03 over the .51 of 
the CST. 
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Several conclusions may be drawn from the foregoing 
analysis of the correlations o~ the CST, the ACE, and the 
Coop. C2 with first semester grades. The amount of variance 
(26 percent) of the dependent variable, grade point average, 
accounted ~or.by the CST includes all but 3 percent of the 
. 
total variance accounted for by the CST, the ACE, and the 
Coop. C2 (29 percent). Contrary to the reviewed research, 
it may be argued that it is not the wo~k sample CST that 
has little to contribute to a multiple correlation coef-
ficient, but the more trait centered ACE and Coop. C2. 
The long range predictive validity of the CST indicates 
that it has significant potential for the prediction of the 
ultimate criterion·?f graduation. Better than 86 percent of 
the graduating group exceeded the median CST score of the 
failing group. Furthermore, only the CST indicated a 
potential to di~ferentiate between the graduating and failing 
groups in all three segments of the study population; both 
the Coop. C2 and the ACE failed to differentiate between the 
two groups in the College of Agriculture. 
Construct validity.-- The experiment to establish the 
construct validity of the CST, while only involving Part I, 
indicated that the performance of the subject depended upon 
his opportunity to study the materials. Subjects who did not 
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have this opportunity behaved according to the laws of 
chance. The evidence of predictive validity can be construed 
also as evidence of construct validity. 
Item analysis.-- The analysis of internal consistency 
and of item validity indicates that the items of both Parts 
I and II are generally satisfactory. Item di~ficulty clusters 
around 5o percent and no items are negatively discriminating. 
Item validity is generally high, with a majority of the items 
having an 11 r" above .20. 
Reliability.-- The reliability (.81) of the CST Total 
Score, while not exceptionally high, is acceptable, as is 
that of Part I (.77). The reliability of Part II (.54), 
. 
however, because of the brief length of the sub-tes~ is 
not sufficiently high to allow the score to be treated as 
an independent entity. However, since the CST has been 
designed primarily as a screening device, the limitations 
imposed by sub-test reliability are not critical. 
Validation of basic hypothesis.-- This study was 
undertaken with the objective of applying the work sample 
technique to the problem of predicting academic success. 
The College Study Test was designed to predict academic 
success by duplicating in miniature two of the basic tasks 
expected of the successful college student. 
The results of the ·study indicate that, within the 
limitations of the population considered, the basic hypo-
thesis has been substantiated. The College Study Test, it 
has been demonstrated, has predictive validity both for the 
freshman year and for the longer range criterion of 
ultimate graduation. 
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Implications.~- The findings of this study have important 
implications for guidance, administrative, and teaching 
personnel. 
It has been established that the College Study Skills 
Test can identify students deficient in ~ome of the basic skills 
necessary for college success, and thereby constitutes an in-
strument that may be used for both guidance and selection. 
The current trend toward large sections of college classes 
makes necessary for the successful college student a greater 
capacity for self-directed study. Counselors of college 
preparatory students., through ·the use of the Q§!, can 
evaluate the capacity o~ an individual for self-directed learn-
ing, in relation to the size of classes likely to be encoun-
tered in the institution under consideration. Conversely, the 
study also implies that institutions should realize that in-
creased student-teacher ratio imposes upon the student a 
greater need for well-developed study skills. More attention 
to the develepment of these skills at the secondary level 
could result in a reduction of underachievement and of 
academic failure at the collegiate level. 
At present there is no evidence that the capacity to 
.. 
perform_ the _tasks required by the CST is not subject to 
modification. It is known only that this capacity is an 
important determinant of collegiate success. If it is possible 
that study skills c~ be taught, then the negative effects 
upon academic achievement of large classes may be reduced 
through preparation, selection, or remedial action. If 
study skills cannot be le~a1m.e d, then the problem can be 
reduced only through appropriate selection ~d guidance. 
2. Limitations of the Study 
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Cross-validation.-- The lack of cross-validation imposes 
severe restrictions upon the conclusions that can be drawn 
from this study. This situation can be remedied by further 
-
research, suggestions for which will be discussed in the 
next section. 
Sampling limitations.-- Since all data were derived 
from a restricted population, the number of cases from 
the College of Technology and College of Agriculture 
(.39 ·and 79) were not adequate to warrant any generalizations 
concerning differential predictive validity for these groups. 
It is necessary, also, to restrict the implications of the 
findings of this study to the University of New Hampshire. 
~ · 'Although the CST contains items from seven different 
subject matter areas, this sampling is not entirely repre-
sentative of range of subject matter, methods of teaching 
or of grading, which are all factors in the criterion series 
the CST is designed to predict. 
'Reliability.-- The reliability of the CST, as has 
already been noted, imposes limitations upon the significance 
of the findings of the study, as well as upon usage of the 
! 
instrument. To be used either for individual appraisal, or 
for diagnostic purposes, the reliability would have to be 
higher than • 81. 
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3. Summary 
Restatement of problem.-- This study was undertaken with 
the purpose o~ developing a work sample test for college 
students and was justified by the importance o~ improving 
selection of candidates for admission to the University of 
-
New Hampshire, and of reducing the incidence among students 
of academic difficulties attributable to faulty study skills. 
Review of related researcn.-- The review of related 
research indicated that the problem of predicting academic 
success is far from solved. Correlations between tests of 
academic aptitude and college grades ranged from .17 to .78, 
with medians approximating .40. Multiple correlations that 
included measures of scholastic aptitude, intelligence, and 
previous academic achievement yielded coefficients from .40 
to .80, with the most frequent eoef~ieient in the .60ts. 
Work sample tests, focusing on the task, frequently 
were found to be better predictors of success for specific 
''jobs" than were trait tests, focusing on the individual. 
Because of their heterogeneity, however, work sample tests 
added little to multiple correlations. 
The questionable reliability of college grades places 
limitations upon predictive studies. Since the criterion 
itself is not stable, the predictive de~ice can be expected 
to account only for a limited percentage of the criterion 
variability. 
<' 
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Development of the College Study Test.-- The College 
Study Skills Test (CST) was developed in two parts. Part I 
consisted of mimeographed excerpts from freshman texts which 
the examinees studied, before taking an objective examination 
over the materials. Part II consisted of excerpts from 
freshman texts which were read to the students in the form 
of lectures; following a brief study period, an examination 
over the materials was administered. 
Validity.-- Both the concurrent and the predictive 
~alidity of the CST was subjected to intensive examination. 
The concurrent validity o~ the CST was demonstrated by 
comparison with the American Council on Education Psycho-
logical Examination and the Cooperative English Test, C2 
(Reading). Inter-test correlations between the AOE and 
the CST, and the Coop. C2 and the CST were ~ound to be .55 
and .57, respectively. 
The predictive validity of the CST for freshman grade 
point average was examined by mea~s of biserial correlation. 
The biserial correlation between the CST Total Score and 
first semester grades of 685 University of New Hampshire 
freshmen was .47, and that between the CST Total Score and 
freshman year grade point average was .49. The multiple 
coefficient of correlation between the ~' the ACE, and the 
Coop. C2 and freshman grades was found to be .54. The CST 
was shown also to have predictive validity:for graduating-
failure groups, giving a coefficient o~ contingency of .43. 
Reliability.-- The reliability of the CST was determined 
by the split-halves method·. The coefficient of reliabilit'y 
for the Total Score was .81. 
4. Suggestions for Further Research 
Specific suggestions.-- Many of the present limitations 
of the CST could be minimized or eliminate-d by further 
research. 
Cross validation studies of the predictive validity of 
the CST in different colleges wo~ld be highly d~sirable. 
Similar studies with future groups entering the University 
o~ New Hampshire would also serve to strengthen the amount 
of confidence that could be placed in the predictive validity 
of the instrument. 
Increasing the size of the sample of the Agriculture 
and Technology populations, to determine the possibility of 
differential predictive validity, is also an important area 
for future research. 
General ·suggestions.-- The future research suggested 
above could be accomplished without modifi~ation of the 
present College Study Skills Test. There are, however, 
several possibilities for future research that are more 
extensive in nature. 
Two major limitations of the College Study Skills Test 
could be minimized by the addition of new materials, drawn 
from other subject matter areas. Doubling the length of 
Part II, for example, would raise th~ reliability to 
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approximately .70 and would have a proportional effect on 
the reliability of the total score as well. If, in the 
process of increasing the· length, the added materials 
increased the range of subject matter sampling, an increase 
in validity might also be attained. 
The development of an alternate form would also shed some 
light on the problem of reliability. The present research 
presents the paradox of an instrument which has good pre-
dictive validity but which also has somewhat limited 
reliability. 
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APPENDIX A 
PART I AND PART II STUDY MATERIALS 
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The materials on the following pages are reproduced 
by special permission of the publiahers: 
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Page 100: rrThe Oratorio II is taken from ~n Introduc-
tion to Music, 2nd Ed., by Martin Bernstein, pp. 121-122, 
copyright, 1937, 1951, by Prentice Hall, Inc., Englewood, 
Cliffs, N. J. 
Page 100: "Physics" is taken from Modern College 
Physics, 3rd Ed., by Harvey E. White, copyright, 1949, by 
D. Van Nostrand,and Co., N. Y. C~ 
Pages lOOa-101: "Government" is taken from American 
System of Government by Ferguson & McHenry, pp. 89-90, 
copyright, 1949, by McGraw-Hill Book Co., Inc. ~--
Pages 101-lOla: 11Thinking and Language" is taken from 
!_Complete College Reader, by Ho~mes and Towle, p. 95, 
copyright, 1950, by Houghton Mifflin Co., Boston, Mass. 
COLLEGE STUDY SKILlS TEST 
Part I: Textbook Study 
On the following pages you will find selections from typical 
college freshman textbooks. You will be given one half hour in which 
to study all of them as you would a series of reading assignments. 
You may take notes on your reading on the sheet of paper which has 
been furnished with this booklet. 
Make no marks on this booklet. 
When the examiner in charge. tells you, pu? your sheet of notes 
inside this booklet and pass it in immediately. 
Be sure and put your name on your sheet of note paper even if 
you do not take notes. 
When you have completed this study you will receive a booklet 
of questions and an answer sheet with further instructions. 
DO NOT TURN THIS. PAGE UNTIL TOLD TO DO SO 
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Vectors and Scalars. Nearly all physical measurements, whether they are 
made with the simplest· of instruments or with:the most complex of apparatus, 
may be classified as vector or scalar quantities. Measur~ple quantities that 
have magnitUde and direction are called vectors. Examples of vector. quantities 
are displacement, velocity, 'acce·ieration, and force. Measurable quanti ties 
that have magnitude qn~y are called scalars. Examples of scal~r,quantities 
are volume, ·area, and ·mass. 
The importance of this seemingly trivial differentiation bet't>reen quan-
tities that have direction and those which do not is realized when in solving 
certain problems the simple process of the ad~ition of t~a or more like quan-
tities becomes necessary~ 
No difference is generally·enco~tered with scalars since such quantities 
are added arithmetically. For example, in the addition of volumes, the sum ·.· 
of 2 gallons and J gallons is s· gallQns. The addition.of two .vectors, on the 
other hand, is. mo~e complicated and requires a special process called vector 
addition. 
* * 
III. Government 
~he federal state is one in ~hi~h authority is divided between self-
governing parts and the central whole, each part operating in its sphere of 
action as defined in fundamental law. Among federal states of the modern 
,.,orld are the United States of .Alnerica, S\..ritze:J;land, Canada, and 'the Common-
1/Teal th of Australia. The 1l;ni tary s.tate concentra,tes po1trer in a single central 
government, which has legal omnipotence over all territory within the state. 
Examples of unitary states.in recent'times include France; Great Britain, 
and most of the smc.ller .nations' of the' i'Torld. 
Under the fed~ral' scheme, mat'ters that are considered of primary importance 
to tho countr;y- as a w·hole are assigned to the national government. Usually 
these services inclUde foreign relations, defense, foreign commerce, and 
monetary matte·rE?• Functions deemed principally of local inte~est are given to 
provincial (in United States, state) governments. Local ~£fairs include such 
matters as regulation of local commerce, public education, roads and highways. 
In all federal systems a basic difficulty is the impossibility of distributing 
powers between cent~al and local governments on a permanently satisfactory 
basis. ~11th chang:i,.ng conditions, alteration in distribution of po,•rers is 
necessexy; hence there is a recurrence of constitutional crises in countries 
using the federa~ plan. 
. .. 
. ' 
Federalism has been practiced since ancient timeso Greek city-states 
united into le'ague's for common worship end for .the resistance of common enemies. 
In medieval times three notable co"nfederations i'Ie.re established. The Lombard. 
League was formed by northern Italian cities to resist the 'Hoh~nstaufens. In 
northern Germany the Hanseatic League achieyed considerable cocimercial and 
political strength·... The Netherlands Gonfeder~~tion b.ouncl, the northern loi'rl?..nd • 
provinces through the ye?xs of Spanish opppession. 
. . ' ~ 
Modern federations had a forerunner in the old Swiss Confederation, to 
\'fhich the authors of ~ Federalist allud~ frequently. It '-'lA.S, however, the 
. ·. 
·, 
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I. Th~ Oratorio 
The oratorio may be defined as an extensive setting for solo vqices, 
chorus, and orchestra, of a text derived from or based on thB Bible. The 
oratorio is·performed \'Tithout scenery, costumes, or act'io'n. The earliest 
oratorios 11rere de·scended from the allegorical mystery plays which. ~Jere 
presented,' in the church.· \'lith the advent of the opera at the time of the 
Renaissance, these plays became to all intents and purposes' sacred operas, 
produced in the church with orchestra, action, and costume. The n~e given 
these WOrk.s 11TaS in reality the name Of the Chapel in the church ~n 'vhich they 
'"ere performed, the or:atorio (oratory). The operas of Handel "'ere '\'rritten 
"\•Tith due deference to the conventions established by his predecessors; his ora-
torios on th·e other hand, 11rh:i,.le sho'l:ring some inf;Luence of the early ltalian 
composers, are far removed from all othe:r ~arlier''lrro~ks in this category. The 
oratorio, in the modern sense o;f the 11rord, is largely Handel's o11m creation. 
The Handel oratorio, unlike the ]ach cantata, \•Tas not part of a 'liturgy. 
It was designed for performance on the stage of the theater and not in the 
choir loft; it was 11rritten for an audience and not. a congregation. Its text, 
11lritten in the English language and based on familiar selections from the 
Scriptures, was infinitely superior to the stilted and artificial libretto of 
the opera. The members of the chorus, \'Tith the music before their eyes, 'l:l6re 
freed from the necessity of memori~ing their parts and co~ld therefore be 
utiliz~d in a manner so effective as to compensate amply for the ·absence of 
action, scenery, and costume. The raising of the chorus to the role of prin-
cipal dramatic protagonist constitutes Handel's most significant contribution 
to the oratorio. The other features of the Handel oratorio are shared by his 
operas--the profusion of expressive melodies, the ability to make a text 
dramatically effective by simple means. As has been observed, the Handel 
oratorio is an "entertainment. 11 .,A.lth_o~h based on Holy l'lrit, these Handel 
oratorio~ cannot be considered truly religious music.. They \·rere designed not 
to stimulate piety and devotion, but rather .to furnish a full evening of vocal 
music utilizing the dramatic potentialities of. Biblical episodes. No matter 
what type of text he employed, Handel remained an eminently practical composer 
of music for the theater, and like most theatrical composers, he always had his 
audience in mind. His o~atorios, like his operas, a~e conceived along broad 
lines such as 'vould be easily appreciated by the pub].ic. In this respect he 
and Bach represent opposite poles of mu~ical thinking. 
* 
1 . II. Physics 
.. · 
.. ' 
.. 
Mechanics is defined as that branch of physics dealing·with the motions 
or states·· of material bodies. It is generally divided· :i,.nto t\lfO parts, the first 
called kinematics, dealing -c.rith various kinds of motion, and the second called 
dynamics, dealing with the causes for changes in motiono ·Dynam~cs is further 
divided into two parts, statics and kinetics • 
While statics deals \'lith bodies in a state of eq_uilibrium, a condition ' 
brought about by balanced forces, kinetics deals with changes in motion brought 
about by one or more unbalanced forces. .,A.s an introduction to the kinematics 
of motion, the elementary concepts of vector and scalar q_uantities will first 
be taken up. 
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launching of the United States that drew the at.tent"i0n of the' modern world to 
the possibilities of federalism. The founding Fathers found little in historical 
precedent that would guide them in building the first modern truly federal con-
stitution and in solving the difficult problems of distribution of powers 
between national and state governments. It is remarkable therefore, that they 
succeeded '·in· framing a fundamental- law that;· with few amendments, has proved 
adaptable through a century and a half of revolutionary ·change. : ·· · ·: . : 
" • < ,!'_,. ,;:• • • l * *''* '* < • • • ',l '' •• • > •-: • ' T 
J}!A. Foreign Languages '· 
- The following is a"vocabulary list of Italian words and their English. 
equivalents which you are to learn. You,wfll b~ asked to supply English or 
Italian equivalents at a later time: 
cosa - thing . 
questo - this ... 
stesso - same :.~ {':· 
molto -much 
zio - uncle 
. '· 
·. 
regoln - rule ,. 
imparare- to,l~~rn 
leggere - to read. 
ragazza girl. 
ragazzo - boy 
·.The following a:r:~:-~th~ rules for the for~·tiOJ;l of the ,_pl-g.ral forms of 
Italian nouns. Study them carefully for you will be asked to use this 
information. 
v. 
·' . 
1. F~mini.n~ nouns are denoted by the arjiicle !'la". 
2 ~ · Mascuiine nouns are denoted by the article 11il". 
3. Feminine nouns ending in "a 11 .in.:the singular change the "a" to 
"e" to form the plural.' · . · · 
4. ·Most other nouns «;!Qange the final vowel of tpe: sJngular to "i" 
to form the plural. . . . . . , · .. , 
* * * * 
Thinking and Language 
,. "--:• '" 
"' : .... ~· .... ~ . 
More so than others, this century has been a slack time both in thinking 
and in language. There have been two results: (1) a tremendously increased 
interest in language and thinking, an organized study of language such as we 
have not known before; (2) too much success with that kind of propaganda which 
is the deliberate and calculated explQitation of emotions by shrewd manipulation 
of words. More than direct untruth, vagueness and emotional association are the 
propagandist's weapons. They are still weak before a clear knowledge of the 
nature of language and an alert interest. in clear thinking. 
What seems needed most of all is clear thinking about language itself, per-
haps v7ith the aid of modern semantics, the organized ·study of meaning, among 
whose leaders I~. Hayakawa is prominent. We need then to distinguish among 
various kinds of 11thinking," as James Harvey Robinson helps us to do. We shall 
then begin to realize that Bacon's "Idols of the Mind" is an enduring descrip-
tion of human psychology in language astonishingly clear to us in the twentieth 
century, and that even today we can easily worship the same idols. Having im-
proved our scepticism and furthered self-examination by reading the words of 
Rober't'·Thouless, we shall more readily appreciate the worth of Mr. Larrabee's 
"What are Facts?" We shall yield less easily to the adroitness of the 
Boston University 
School of Education 
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prc5pagap.dist, become better logicians and even better ··everyday thinker.s and 
talkers.· All these improvements will ma~e happy the majority of those who 
write what they hold to be the "truth" about language and who analyze t:-cue and 
false thinking. For there are modern mission,aries who k·now, ~s Bacon ·~did, 
that the advanceme~t of learning'(Bacop's pprase) involves more than ~he 
building of laboratories and grants for study. That so much about language 
and thinking is written in the twentieth century indicates that people still 
believe in the ao.vancement of learning. through g<?od logic and subsequent clear 
communication. 
* * * * . 
IVB. The following is a list of German words and their English equivalents 
which you are to learn. You will be asked to supply English or German 
equiva~ents for thep at a later time: 
Heer - army 
fragen - to ask 
Abend - evening 
Pferd - horse 
gehen - to go 
jene - those 
lesen - to read 
Schwester - sister 
genug - enough 
Kleider - clothes 
·. 
Tte following are the rules for the:formation of the plural forms of some 
German no-q.na. Study them carefully for·y:ou.Will be asked to use this 
information. ·· .. 
1. Many Germa.n nouns of the "strong declension 11·are changed to the 
plural by adding an· "umlaut" (two dots) over tbe stem vowel .•. 
.• . • J • • " 
Example: Tochter (daughter) - To'bhter ·(daughters·) . ·. ·· 
~ ... . . ' 
2. German nouns of the "weak declension" tha.t end~ in. "e",- "eJ.:·"·, or 
"er" add 11n" to form the plural. · 
Example : Neffe (nephew) - Neff en (nephews ). · 
* * * *·· 
. . .. . ~ 
' . 
... 
' ' 
' 
· . 
.~ .. 
-'END 
/ 
•' 
' ' . 
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1/ Steuart H. Britt, Social Psycholog~ of Modern Life, Farrar 
and Rhinehart, 1941, N. Y. C., pp. 20 -206. 
g/ T. Walter Wallbank and Alastair M. Taylor, Civilization 
Past and Present, Scott, Foresman and Co., 1949, New York, 
J?P• 22J:i:-226. 
3/ Andrew Stauffer (Editor), Introductory Biology, D. Van 
Nostrand Co., ·Inc., 1949, N. Y., pp. 191-193· 
~/Steuart H. Britt, op. cit., pp. 63-64. 
?r All materials reproduced by special permission of copy-
right holders as noted above. 
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Excerpt from Social Psychology of Modern Life, pp. 205-206. 
GENERAL PSYCHOLOGY 
Compensation.-- The term "compensation" has been used 
in two different ways. Some have employed the word to refer 
to the mechanism by which an individual overcomes some 
deficiency in his beha~ioral makeqp. According to this 
meaning, an individual with a speech defect ndght pay 
special attention to his speech behavior and "compensate" 
by learning to ?Vercome his speech impediments; or an 
. 
individual who is physically weak as a child, like Theodore 
Roosevelt, may give special attention to building up a 
strong body. This, however, is not the sense in which the 
word "compensation" is employed in social psychology. In-
stead, the term is used to refer t~ those attempts to develop 
special abilities in~ other field o~ behavior. The 
deficiency or inferiority may actually exist so that it is 
physically observable by other peeple; or it may be covert 
or imagined by the person. 
Therefore, if you are particularly incompetent or 
deficient in some field of behavior or have any sort of 
physical defect, you may try to compensate for this by achiev-
ing recognition in other fields. Likewise, even though you 
do not have an actual deficiency or physical defect but think 
of yourself as having some inferiority, you may also attempt 
to compensate. You may have developed feelings of inferiority 
by contrasting yourself unfavorably with other people, perhaps 
because you have chosen to compare yourself with superior 
people in some line of activity. 
If someone has a very pompous manner, or c_onstantly 
interrupts and drowns other people out "in conversation," 
. 
or is a 11 .flashy" dresser, it may be that he is pompous, or 
noisy, or loud in dress because he has a real or imagined 
inferiority and is trying to compensate for it. Those 
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people whom we may believe to be very conceited may turn out 
not to be conceited at all, that is, not to have inner~ 
feelings of conceit. In a study of 25 persons asked to rate 
.themselves on various traits of personality including 
"conceit," it was found that those individuals rated by their 
fellows as being most conceited showed the least tendency to 
overestimate themselves in their own good traits. In other 
words, the person Whom we call conceited may simply be a 
person who has adopted a superior air in order to compensate 
for What he believes to be his deficiencies. 
The mechanism of compensation is an extremely important 
one in enabling us to understand people's attitudes toward 
each other, as well as toward their schools, churches, 
fraternities, and various other groups. Of course, the 
behavior of others cannot be interpreted simply on the 
basis of compensation. In the first place, compensation by 
itself is not a complete explanation of why people behave 
in certain outstanding ways. In the second place, more data 
are needed than can be obtained merely from observing an 
individual's present actions. Just because someone·is a good 
W5 
athlete, for example, it does not follow that he is therefore 
compensating for intellectual inferiority. Nor can it be 
said that simply because a student is a good scholar, he is, 
therefore, compensating for physical inferiority on the 
athletic field. Only when sufficient information has been 
secured about the individual's background, his early condition-
ing, present activities, and ultimate goals, can valid con-
clusions be drawn. From this standpoint, data obtained in 
the psychological clinic are of the utmost importance. 
r 
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Excerpt from Civilization Past and Present 7 pp. 224-226. 
HISTORY 
The growth of Christianity.-- After the death of Jesus 
Christianity grew slowly, as we have seen, finding its 
adherents chiefly runong the humble classes. The Jews were 
generally despised, and people were inclined to be contemp-
tuous of What they considered the latest manifestation of 
the religious fanaticism of God's "chosen people," As a 
result of the missionary efforts of Paul and his followers, 
however, the new sect made phenomenal progress, and when 
the great evangelist died, there were Christian communities 
in all the important cities of the empire. By the reign of 
Marcus Aurelius (161~180), Christianity had become the 
dominant religion in the eastern part of the empire and was 
challenging the most important pagan cult, Mithraism, for 
supremacy in the western provinces of the empire. By 300 
it was well on its way to becoming the dominant religion 
throughout the Roman world. 
Reasons for the spread of Christianity.-- What factors 
can the historian advance to explain the remarkable growth 
of Christianity? As the Roman empire deciined, men strove 
to find solace in some relig~on that would turn their 
thoughts away from the turbulance and misery of their day. 
In Christianity they found the comradeship and solace which 
they sought. The dectrine of the equality of all men, the 
doctrine of a loving Father who had sent His only Son to 
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atone for men's sins, the vision of blessed immortality, and 
the idea that regardless of how base man had been, it was 
possible to be "born againn and be cleansed of sin--these 
. 
doctrines uniquely met the fundamental spiritual longing of 
the age. In a word, Christianity better than any other 
religion gave men a feeling of hope and spiritual assurance 
which helped compensate and offset the uncertainty and 
insecurity now plainly apparent in the world about them. 
Christianity was a dynamic, aggressive religion. It 
created a church organization which was far more united and 
efficient than any possessed by its competitors. Other 
elements which influenced the growth of Christianity were 
the definiteness of its teachings, the enthusiasm and zeal 
of its converts, and the courage with which they faced death 
and persecution. 
The New Testament.-- A unique Christian literature was 
developed--the New Testament. Not long after the death of 
Christ the need arose for a history of His life and an 
account of H~s teachings and sayings. Gradually a number of 
documents written mainly by certain outstanding disciples of 
Christ, emerged. There were originally many writings other 
than those now contained in the twenty-seven books of our 
New Testament. This resulted in a great amount of discussion 
as to what writings should be included in the Christian canon, 
but the process of selection was finally achieved by the 
seventh century. None of the original copies of the New 
Testament has come down to us. Written on papyrus, they were 
. 
very peri~hable. The oldest known manuscripts of the New 
Testament date from the fourth century. 
Government persecution of Christians.-- ~ractically 
everyone has heard about the terrible persecutions of the 
Christians at the hands of Roman officials. The Roman 
government tolerated any religion which did not threaten the 
safety or tranquility of the state or interrere with the 
worship of the emperor. Roman officials had no quarrel with 
a personts religious preference as long as he was willing t~ 
take part in the ceremonies of state cults. The worship of 
the emperor was a patriotic rite uniting all Roman ~ubjects 
in common loyalty to the Roman government. The Christians, 
however, would have nothing to do with the state religious 
ceremonies. To them there was only one God; no other could 
share their loyalty to Him. In the eyes of the Roman 
officials this attitude branded the Christians as unpat-
riotic. 
In addition, the Christians would not engage in military 
service and refused to accept political office; They also 
were criticized because of their fierce intolerance of 
religious riots. They would not associate with their pagan 
relatives and refused to participate in social functions, 
which they thought sinful or degrading. 
In the face of these facts the emperors inaugurated 
persecution against the Christians, not because of intoler-
ance of belief but because they seemed to threaten the very 
existence of the state. Marcus Aurelius was one of the most 
determined foes of the new religion. In the third century 
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a series of severe persecutions was carried out. The first 
widespread campaign against the Christian'S was carried by 
the emperor Decius in 249, and the last by Diocletian in 303. 
Official recognition and acceptance.-- It soon became 
apparent that there was to be no stamping out of the new 
religion by force. In fact, the Christians seemed 'to wel-
come martyrdom, and the 11 blood of the martyrs became the 
seed of the church." In 311 the emperor Galerius issued an 
edict of toleration, and two years later, by the Edict of 
Milan, Constantine raised Christianity to the status of a 
legalized religion, on a par with all pagan cults. In his 
struggle for the imperial crown, Constantine had had to 
engage in a desperate battle with his rival Maxentius. At 
the height of the conflict, tradition has it that Constan-
tine saw emblazoned across the sky a cross with the words 
11In Hoc Vince" (By this sign conquer). The edict of legal-
ization followed his victory, and henceforth Constantine 
favored Christianity. 
Constantine's successors, with the notable exception 
of Julian, carried out a pro-Christian policy. During the 
reigns of the emperors Gratian and Theodosius~in the latter 
part of the fourth century the government ceased to support 
the pagan temples and transferred state support to the 
Christian Church. In 395 the,emperor Theodosius made 
Christianity the sole and official religion of the state. 
In little more than three hundred years Christianity, in 
spite of all obstacles had become the official religion of 
a world empire. The first decades of the fifth century saw 
the destruction of pagan altars, and by the.middle of the 
century the pagan cults were being extirpated by force. 
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Excerpt from Introductory Biology, p. 191-193. 
BIOLOGY 
The regulation of temperature.-- The sweat glands are 
a part of the temperature-regulating mechanism of the body. 
They are formed by the downward descent of epithelial cells 
into the corium. Each gland has the form of a slender spiral 
tube most tightly coiled at its lower e~tremity; the opening 
at the surface is called a pore.· 
These glands are active almost all the time. They 
produce from one to two pints of secretion daily. Usually 
it is an insensible secretion which evaporates as it is 
produced. The sensible secretion of which we are usually 
thinking when sweat is mentioned is produced under the 
influence of high temperature, emotional excitement, or 
muscular e~ertion. These conditions cause its production in 
such quantities that it cannot all evaporate immediately and 
it collects into droplets. The body by sweating gets rid of 
water, some salts, and an insignificant quantity of urea and 
uric acid; this excretory function of the skin is negligible 
except in cases of nephritis. The main function of the sweat 
glands, however, is in connection with temperature regulation. 
Man belongs to th_at group of animals which are known ,as 
warm-blooded. By warm-blooded we mean that they maintain a 
constant body temperature. The temperature of man•~ body is 
kept very close to 98.6° F. There is usually a daily variation 
of about 10 F., the temperature being lowest about 4 or 5 a.m. 
and ~ighest about 6 or 7 p.m. The tempe~ature may also 
rise as high as 102° normally during vigorous physical 
exercise. It drops soon, however, to the normal 98.60; 
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The heat of the human body is derived almos~ wholly from 
the oxidation of food materials in the cells. The muscles, 
during their contraction, produce about 90 percent of this 
heat, and the glands approximately 10 percent. Other 
tissues produce negligible amounts. This heat is distributed 
over the body by the circulating blood so that the tempera-
ture of all the internal·organs is approximately uniform. 
Some regulation of the body temperature is accomplished by 
the increased.production of heat upon exposure to low temper-
atures. When the body is subjected to low external tempera-
tures, shivering may cause increased production of heat in 
the muscles, if the individual does not engage in voluntary 
muscular activity. 
Most of the regulation of body temperature is ~ccom­
plished by regulati'ng the heat loss. In a temperate climate 
about 80 percent of the heat loss is through the skin of 
which 40 percent is lost by convection and radiation; 25 
p$rcent by conduction, and 15 percent by evaporation of 
sw?at. Of the remaining 20 percent, 2.5 percent is lost in 
the warmth of the excreta and 17.5 pe~cent is lost in breath-
ing, 2.5 percent in warming the inspired air and 15 percent 
in evaporating the water that saturates the air we take in. 
The above percentages vary considerably ~th differences 
in climate. In a cold climate, the percentage lost by 
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evaporation will be much less. In a hot, dry climate, the 
percentage lost qy evaporation will be very much increased. 
Obviously, no heat can be lost by conduction and convection 
when the temperature of the surrounding air is higher than 
that of the body. Practically all heat losa necessary to 
keep the body at 98.6° F. will have to be lost by evaporation. 
Evaporation can take place only when there is some capacity 
of the air to increase its moisture content. Humidity of 
100 means that the air contains all of the moisture which it 
can hold at that temperature. Obviously, little heat can be 
lost by evaporation in atmospheres of high humidity, and much 
heat can be lost by evaporation in atmospheres of low humid-
ity. At ordinary temperatures, a humidity of 60 is most 
comfortable. The human body can endure external tempera-
tures of 1500 F. for short periods if the humidity of the 
air is low enough. One will soon die, however, in a saturated 
atmosphere if the temperature reaches 99° F. 
The skin is the chief heat-regulating organ of the 
body. The amount of heat lost through excretion and res-
piration varies very little., although the percentage may vary 
a great ·deal. The skin is admirably adapted to this function 
both by structure and position. Covering the body as it 
does, the skin is readily affected by changes in external 
temperatures. Containing an abundant supply -of blood vessels 
and sweat glands as well as nerves, the skin has the mechanism 
for responding to the body's need for increased or decreased 
heat loss. If the skin is in contact with cold air, the blood 
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vessels in the skin are constricted and less blood £lows 
through them, th~s preventing undue loss o£ heat at low 
temperatures. I£ the ~emperature o£ the air in contact with 
the skin is higher, the blood vessels in the skin dilate, 
thus £acilitatihg ·loss o£ heat. This constriction and 
dilation o~ the cutaneous blood vessels are due to re£lex 
action through a heat-regulating center in the thalamus. 
An increased heat production by muscular activity will in-
crease the blood temperature, necessitating an increase in 
heat loss, even though there is no change in the external 
temperature. The rise in blood temperature stimulates the 
heat-loss center and results in a dilation of the cutaneous 
blood vessels and the increased activity of the sweat glands. 
Thus the increased heat loss is brought about. 
Man makes use o£ artificial means of aiding in the 
heat regulation o~ his body. By using fans, regulating the 
humidity of the air, and ventilating buildings, he increases 
the heat loss in hot weather; by the use of clothing, he 
decreases the heat loss in cold weather. 
A rise in temperature above the normal which persists 
~or any length o~ time is called a ~ever. A fever may be 
produced by infections, the injection of foreign proteins, 
certain drugs, or injuries to the central nervous system. 
It is always considered a symptom o£ disease. The signifi-
cance of fever is not completely known. It may be wholly 
a result of inter£erence with the normal temperature-regulating 
mechanism by such agents as have just been mentioned, or it 
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may be a defense mechanism of the body, particularly against 
infection. At any rate, induced fever is effective against 
some infections such as syphilis. 
/ 
Excerpt from Soci~l Psychology of Modern Life, pp. 63-64. 
SOCIAL PSYCHOLOGY 
Folkways, Customs, Mores, Taboos 
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We are now in a position to distinguish between certain 
patterns of behavior. Although this is·by no means a rigid 
classification, we can make use of the categories: fo.lkways, 
customs, mores, and taboos. 
Folkways .. -- Folkways are the "right" ways to do things, 
not because they are vital ways of behaving, but largely 
because they are traditional. "They extend over the whole 
of life. There is a right way to catch game, to win a wife, 
to make one's ~el~ appear, to cure disease, to honor guests, 
to treat comrades or strangers, to behave when a child is 
born." Your particular .folkways are "correct" in the group 
and community in which you live. Folkways often last, but 
they are ordinarily more susceptible to change than customs 
and mores. V~rious mannerisms grow up from time to time and 
distinguish one as being "in the know." The peasant costumes 
of American women in the spring of 1938 were in striking con-
trast to the 11 bobby socks" fad o~ the more recent times. Men 
fall in line and do not disregard an American folkway by 
wearing loose, open collars to the office. Suppose a man 
laid his wallet and other contents of his pockets on the 
table when he dined out; suppose he asked his lady to hold 
a mirror while he adjusted his ti.e; suppose that he occasion-
ally slipped a shoe off; suppose that at the table, when the 
urge came to beautify, he produced his razor; suppose he 
tucked his foot coyly under him against his lady's skirt. 
These things are "correct" for females to do. Why are 
they grossly incorrect for males? 
If you do not wish to follow the folkways of your 
group, you may "get by," but you will be considered 
either unsophisticated or eccentric. You may never be 
openly ridiculed, but--"1il1hat will people say?" 
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Customs.-- Customs--closely related to folkways--are 
not simply proper ways of doing things; they are the "only" 
ways. They have usually been prevalent in a given social 
group over a comparatively long period of time, often so 
long that it seems inconceivable to the members of the group 
that the custom should ever be changed. When the pasteur-
ization of milk was first proposed, it wa~ bitterly opposed. 
After all, didn't our fathers, and their fathers before 
them, drink raw milk, and weren't they heal thy? "Cultural 
lag" was present here. 
Likewise, celebrations of festival days are so customary 
that many consider the exact date sacred. Until 1939 it was 
perfectly obvious that there was only one time to celebrate 
a day called.Thanksgiving, and that was the last Thursday 
in November. Ythy? Because of custom. When the President 
of the United States suggested a change in this custom to 
the next to the last Thursday, people laughed openly and 
renewed their attacks on 11 that man in the White House. tt If 
you do not follow the customs of your group, you may be 
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considered a fool and not worthy of respects. Your fellows 
ttknow" that the customs must be observed, and it will not 
help any to ask naively who started the custom in the first 
place anyhow. 
Mores.-- Finally, the mores must be followed even more 
carefully. The mores of any society involve both ''thou 
shalts" and Jtthou shalt nots." Most of them are set down 
on bits of paper in sacred books such as the Bible, the 
Talmud, and the Koran, and on other bits of paper in 
statute books and city charters; they thus have an even 
greater social significance than the foJ:kway<s which are 
simply generally understood, and not recorded in print. 
When ways of behaving are written down in what people call 
with bated breath "black and white," they are indeed meaning-
ful. The mores 11 are the ways of doing things wb.ich are 
current in a society to satisfy human needs and desires, 
together with the faiths, notions, codes, and standards of 
well living which inhere in those ways, having a genetic 
connection with them." You cannot "get by11 violating the 
mores as glibly as the folkways, for you will be ostracized, 
and you may even be punished. Of course, as we have seen 
with primitive groups, this may depend on whether you are 
a "headmann or whether you know someone who knows a "head-
mann who "has influence." 
Taboos.-- The word 11mores 11 obviously cut's across another 
term, namely taboo. (Taboos are the negative mores.) Every 
society is full of "thou-shalt-notslt which most people follow 
regardless of whether they as individuals agree that those 
11 thou-shalt-nots 11 should really be 11 thou-shalt-nots. 11 Some 
taboos are recorded in print, others are simply understood 
without even being discussed. You dontt neglect certain 
rules of cleanliness. You dontt swear openly in the 
presence of certain groups, such as "ladies" or your 
"elders. u You dont t wear your hat in church if you are a 
Protestant man, and you don't go without it if you are 
a Jewish man or a Catholic woman. You don't cheat or lie, 
or, if you do, you confess that it is "bad" or "sinful." 
Such practices are taboo. we may even legislate against 
those practices which we think should be taboo. 
Tn early Puritan Massachusetts both young men and 
young women were arrested for wearing conspicuous clothes. 
Devotees of fashion and of overdress became so conspicuous 
that in 1638 the court sent for the church elders to put a 
stop to the costliness of clothes, and the ~allowing of 
new fashions, although little could be done because so 
many of the elderst wives were guilty. These vanities of 
dress led to such flagrant flirting that in 1647 a law was 
passed against unauthorized courtship. 
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APPENDIX B 
COLLEGE STUDY SKILLS EXAMINATIONS 
(Part 1 and 2) 
COLLEGE STUDY SKILLS TEST 
Part I: Textbook Study Examination 
On the following pages~you will find questions on the 
materials which you have just finished studying. Each question 
may be answered solely on the basis of the materials you have 
just studied; no question calls for previous experience or 
knowledge. 
Answer as many questions as you can by making a heavy 
black mark in the answer spaces which correspond to the answer 
you believe to be most nearly correct. Be sure to mark each 
correct answer but avoid v1ild guessing. 
Be sure that your name appears on your answer sheet but 
DO NOT ~l~K ON THIS BOOKLET. 
You may use the back of your answer sheet for any writing 
or computation you may wish to do. 
You will have exa'c"tly 30 minutes to answer as many 
questions as you can. 
DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO. 
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1. Which one of the following is.an example of a scalar? 
A. 22 feet per second 
B. 20 gallons 
C. 15 pounds per square inch 
D. Northeast for 7 miles 
2. Which of t~e following is an example ot a vec~or? 
A. 2 cubic centimeters of acid 
B. 15 tons of coal 
C. ~ acre 
D. A ship's course and speed 
3. Which one 9f the following is not a scalar or a vector? 
A. 7 miles due north 
B. 5 quarts of water 
C. 30 words per minute 
D. 4 yards of gravel 
4. Kinematics deals with 
A. direction of motion 
B. changes in motion 
C. kinds of motion 
D. bodies in equilibrium 
5. \fuich of the following :Problems would call for the use of 
vector addition? 
A. Computing the firing data necessary for an anti-aircraft 
gun to hit a bomber 
B. Estimating the volume of smoke necessary to protect a city 
on a windless day 
C. Computing the amount of ammunititon necessary to fire a 
number of ~1ns for a given period at a given rate of fire 
D. Estimating the number of timeB a gun could be fired before 
the barrel was too badly worn for accuracy. 
6. \fuich of the following is absolutely essential to the :Performance 
of a Handel oratorio? 
A. Chorus 
.· B. Costumes 
C. Orchestra 
D. Scenery 
7.. The Handel oratorio can best be described as· 
A', musical background for religious festivals 
B. music designed to ~rouse feelings of reverence:· 
C. Bibiical stories told through music 
D. Biblical oper~,fl· .. -:.. •• >. 
•• • l. 
~ ... : .. 
'. 
.. 
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8. 
9. 
According to the passage 
A. Cantatas 
B. Concertos 
c. Operas 
D. Symphonies. 
The works of Handel have 
A. Bach 
B. Beethoven 
b. Brahms 
D. Wagner. 
studied, Handel also wrote 
.-
been contrasted with those of 
10. Handel's most significant contribution to the oratorio was his 
use of 
A. the English le.ngua.ge in his librettos 
B. the chorus in the major role 
C. Biblical themes · 
D. many expressive melodies. 
******** 
11. Under a federal state system, which of the following would be a . 
matter for regulation by the central government? 
A. Qualifications of school teachers and doctors 
B. Weights and measures standards 
C. Building construction standards . 
D. Immigration quotas 
12. v1hich of the following countries is not an example of -a 
federal state? 
A. .Austratfa 
B. Canada 
C. Franc~ 
D. The United States of America 
.. 
13. Throughout history, which of the following factors has been least 
influential in leading to the practice of federalism? 
A. Corumon enemies 
B. Commercial strength 
C. Territorial expansion 
D. Religion 
14. One of the most remarltable characteristics of the governmental system 
of the United States has been the 
A. Solution of the problem of .a permanenet division of state 
and national government responsibility 
B. Lack of C)nstitutional crises in our history 
C. Adaptability of our federal constitution 
D. Solid basis of historical precedent upon which government 
was es;tablished. 
15. Which of the tQllowing would come. under th~.jurisdic~ion of local 
authorities under a Lmitc.ry state government? 
A. Qualifications of school teachers 
B. Regule.tion of immigration 
C • Both A and B. 
D. Neither b nor B. 
The following are lists of Italian-English and German-English words. 
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In each list only one item has been correctly matched. You are. to pick out 
the correctly matched pair and blacken the space on the answer sheet designa-
ting the correct,pair. 
16. A. raggazo. - boy 
B. molto - much 
c. leggere - to learn 
D. q_unlche - many 
17. b.. ridere - to trevel 
B. questa - to search 
c. stes13o - same . 
D. zio - aunt 
18. b.. imparare 
-
to read 
B. regolo. - rule 
c. giu - uncle 
D. coso. - these 
19. .A. genug 
-
enough 
B. Abend - morning 
c. gehen - against 
D. einmal - horse 
20. A. Kleider - clothes 
B. jene -·every 
C. fro.gen - to break 
D. Stadt - remain 
21. A. Heer 
-
listen . ( 
B. Pferd 
- bridge 
c. lac hen 
-
to close 
D. lesen -.. to read· . .. ..~ -· . . 
In each of the following :!:terns blacken the space that corresponds to the 
proper form of the plural of these Italian and German nouns •. For your informa-
tion the English equivalent has been given in parenthesis. ; : .. · 
;. :· : ... " .. . ~ 
22. The plural of the Italian noun la matita (pencil) is 
1'),. matita 
.. 
B. matiti 
c. matite i .. ., 
D. matito. 
.. .. : 
.. . 
. '• 
.. 
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23. 
24. 
25. 
26. 
The :plural of the Itaiian noun il maestro (teacher) is 
A. maestre 
B. maestri 
c. maestra 
D. maestros 
The :plural of the Italian noun la pigione {house rent) is 
A. :pigione 
B. :pigiona 
c. :pigioni 
D. :pigiono 
The :plural of the Italian noun il fiume (river) is 
A.. fiuma 
B. fiumi 
c. fi 1..11:10 
D. fiumes 
. . 
The plural of the German noun (weak declension) Feder (:pen) is 
A. F::lder 
B. Feder_s 
c. Federn 
D. Federns 
27. The plural of the German noun (strong declension) Bruder (brother) is 
A. Bruderns 
B. Bruders 
c. Brudern 
D. Bruder 
28. The :plural of the German noun (weak declension) Stelle (place) is 
A.. Stelles 
B. Stelle 
c. Stellen 
D. Stellens 
29. The :plural" of the.German noun (strong declension) Mutter (mother) is 
A. Mutter 
B. Mutters 
c. Muttern 
D. Mutterns 
******** 
30. The most important function of the :paragraphs on "Thinking and Language" 
was to tell you 
A. what selections you will be reading 
B. why you will be reading these selections 
c. who wrote the selections you will be reading 
D. to beware of propaganda in the selections. 
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31. The writers of the paragraphs on "Thinking and Language" seem to imply 
all but which one of the following statements? 
A. The world will benefit greatly from an increased knowledge of 
word meaning. 
B. The world ·YTill greatly benefit from an increased knowledge of 
hov7 we think. 
c. Modern man suffers from an impaired ability to communicate with 
his fellow men. 
D. Direct untruth is the propagandist's best weapon against clear 
thinking. 
32. The word "semantics" most nearly means a study of 
A. thinking 
B. reading 
C. meaning 
D. 1Jropaganda. 
33. Good learning and clear communication depend upon skillful 
A. language usage 
B. application of logic 
C. interpretation of propaganda 
D. interpretation of ~emantics. 
34. Which of the following is least important to the advancement of learning? 
A. 1m understanding of the techniques of propagandists 
B. Knowledge of various kinds of thinking 
C. Ability to think logically 
D. Better laboratories and grants to scholars 
42274 
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COLLEGE STUDY SKILLS TEST 
Part II: Lecture Study Examination 
On the following pages you will find questions on the materials 
which you have just finished studying. Each question may be answElred 
solely on the basis of the materials you have just studied; no question 
calls for previous experience or knowledge. 
Answer as many questions as you can by making a heavy black 
mark in the answer space which corresponds to the answer you believe 
to be most nearly correct. Be sure to mark each correct answer but 
avoid wild guessj.ng. 
Be sure that your name appears on your answer sheet but 
DO NOT ~< ON THIS BOOKLET. 
You may use the back of your answ·er sheet for any writing 
or computation you may wish to do. 
You will have exactly 20 minutes to answer as many questions 
as you can. 
DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO 
1. Regarding the stability of folkways, it is found that they 
A. 
B. 
c. 
D. 
are unchanging. 
change only over a long ~eriod of time. 
are somewhat susceptiple to ·change. 
are very susceptible to change. - ' .. ~· · · 
2. Regarding the stability of custom, it is· found that it ·. 
A. is unchanging. 
B. changes only ove~ a long period of time. 
C. is somewhat susceptible to change. 
D'. is very susceptible to change. 
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3. Which of the following arrangements represents the order of increasing 
severity of control of folkways, mores, and custom over our behavior? 
A. Mores, folkways, custom 
B. Custom, folkways, mores 
C. Mores, custom, folkways 
D. Folkways, custom, mores 
1~. An example of the psyc'hological meaning of custom is 
A. always telling the truth. 
B. Memorial Day. · 
C. white tie and tails at formal affairs. 
D. "Tho1,1 Shalt not kill." 
5. Taboos are closely related to . 
A. mores. 
B. folkways. 
C. custom. 
D. none of the above. 
6. An example of mores is 
A. the Ten Commandments. 
B. evenins dress at a formal reception. 
C. tipping your hat to a lady. 
D. observing Washington's birthday. 
*********** 
7. The amount of normal secretion of the sweat glands per day is 
A. less than one pint. 
B. between one and two pints. 
C. between two and three pints. 
D. more than three pints. 
8. Which of the following is not characteristic of the svreat glands 
and their functioning? --
A. Sweat glands are spiral shaped and tightly coiled at the 
lower end. 
B. They are usually inactive until a major change in bodily 
heat is needed. 
C. Occasionally sweat glands function as excretory organs for the 
elimination of waste materials. 
D. These glands produce a secretion which is usually insensible. 
J• 
9. Human temperature does. not 
A. vary from approximately 99.6 degrees in the early evening 
to approximately 97.6 degrees at noon. 
B. rise as high as 102 degrees without disease being p;resent. 
C. vary plus or minus one degree with a high at noon and a low 
around midnight. 
D .. drop rapidly to normal after physical exercise. 
10. High humidity prevents the body from using which of the following 
normal bodily temperature ~egulating methods? 
A.. Conduction 
B. Convection 
C. Radiation 
D. Evaporation 
******** 
11. The factor that was least important in bringing about the.persecution 
of the early Christians by the Romans was 
A. Roman antagonism against the Jews. 
B. Christians' refusal to bear arms. 
C. Christians' refusal to accept office. 
D. the generally unpatriotic attitude of the Christians. 
12. The oldest known manuscripts of the new Testament date from about 
A. 100 A.D. 
B. 200 A.D. 
C. 300 A.D. 
D. 400 A.D. 
13. Christianity was made the official state religion by 
A. Constantine 
B. Galerius 
C. Marcus Aurelius 
D. Theodosius 
14. The rapid gains made by Christianity in the Roman Empire was principall 
due to the fact that it 
A. was a means for ending the chaos caused by competing 
religious cults. 
B. provided hope and assurance in the ~roubled times of 
the Empire's decline. 
C. offered a convenient substitute for Emperor worship. 
D. was a movement for the "common man". 
15. Which of the following was not characteristic of early Christianity? 127 
A. United and efficient church organization 
B. Enthusiastic converts 
C. Freedom of interpretation of doctrines 
D. Aggressive efforts at gaining new converts 
16. To a social psychologist an example of compensation would be when a 
physically weak person "compensated" by becoming 
A. an athlete. 
B. an honor student. 
C. chronically ill. 
D. very attached and dependent upon his parents. 
17. John Jones is a generally poor student. In which of the following 
courses would he be most likely to be happy and to do his best work 
if he follows the principle of compensation? 
A. History 
B. English 
C. Bookkeeping 
D. Shop \vorl\: 
18. Sally Jones is not a good student, but she is very attractive. Which 
of the following compensatory mechanisms 'tvould she be most likely to 
use? 
A. Getting a tutor in all her subjects 
B. Quitting school to take an office job in filing work 
C. Putting all her efforts into one school subject 
D. Placing a great amount of emphasis on clothes and cosmetics 
18. vfuich of the following circumstances would be least likely to produce 
compensatory behavior in an individual? 
A. Physical inferiority 
B. Imagined physical inferiority 
C. Membership in a minority group 
D. Membership in a majority group 
20. Which of the following would be an example of compensation? 
·' 
A. A poor reader takes remedial reading lessons 
B. A man with stage fright takes a course in public speaking 
C. A woman whose home life is not happy joins many clubs 
D. The son of financially poor parents works hard to become 
wealthy 

